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FT-301 


YAESU MUSEN CO., LTD. | 
TOKYO JAPAN. 
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GETTING ACQUAINTED WITH YOUR YAESU FT-301 


After you unpack the unit, spend some time with this manual so that you have a good understanding of what 
each switch, knob and control is for. 


It will make your operation easier, possibly keep you from accidentally damaging something, and give you 
the basic information you need to put the unit to work in the way that will provide you maximum pleasure. 


Solid state equipment has enormous reliability. The statisticians have not yet developed life expectancies of 
many components simply because ‘‘end-of-life’” cannot be established. Transistors and IC’s just keep on 
going IF THE RATINGS ARE NOT EXCEEDED. If you observe some basic precautions, the FT-301 will 
provide you with many years of reliable operation. 


This manual is revised for the units produced starting with Lot No. 003 and the 
lots produced subsequently. 


Copyright of 
Yaesu Musen Co., Ltd. 
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ALL SOLID STATE HF TRANSCEIVER 


The model FT-301 is a precision built, all solid 
state, compact high performance transceiver of 
advanced design providing SSB (USB, LSB selecta- 
ble), CW, AM and FSK modes of operation covering 
160m - 10m bands. 


All circuits are fully transistorized with IC’s and 
FET’s for increased reliability. Instant operation, 
immediately after power is turned “‘on’’, provides 
tremendous convenience for mobile operation with 
minimum power consumption. 


The power amplifier employs power transistors 
with extremely good iinearity and large heat dissi- 
pation capability. A wide band tuning system, with 
preset pass band tuning combined with wide band 
amplifier techniques, eliminates the necessity of 
final amp tuning for each band change. In addition, 
the double protection circuit ensures protection of 
the components from damage due to antenna mis- 
match or failures. 


The well established YAESU RF mu-tuning system 
is geared with a precision built vernier mechanism 
which provides bandspread tuning over a 16 kHz 
segment of the band per turn. The extremely stable 
VFO, combined with this vernier mechanism, per- 
mits precise tuning of the SSB signal. Rejection 
tuning utilizes an extremely sharp resonance char- 
acteristic of a crystal tunable over the entire IF 
pass band to reject interference. 


The active filter in the audio circuit limits audio 
spectrum sharply within 3 kHz, which improves 
readability of the signal being received by eliminat- 
ing interferences. 


The noise blanker, with the latest noise detecting 
circuit, eliminates pulse type noise which has an 
extremely small amplitude for noise free reception. 


All features, such as VOX, semi-break-in CW with 
side tone, 25/100 kHz calibrator, noise blanker, 
speaker, fast/slow AGC, and clarifier are integral 
parts of the unit. 


The built-in RF speech processor will be operative 
with installation of an optional crystal filter. It will 
provide increased talk power improving the intelli- 
gibility at the receiving end. 


For mobile operation, fixed crystal controlled 
channels may be preferred. The FT-301 accepts 11 
fixed channel crystals easily selectable from the 
front panel. The FT-301 offers wide versatility 
when used in conjunction with an external VFO, 
the FV-301. 


Plug-in modules are employed for the main circuit 
systems permitting an orderly arrangement of the 
circuit signal flow with excellent isolation. This 
allows simplified service and alignment, while 
assuring unsurpassed stability. When operated on 
DC (13.5V), the transceiver requires no external 
power supply, as is required for hybrid type HF 
transceivers. This compact, light weight, yet feature 
packed transceiver is well suited for base or mobile 
operation. The AC power supply, FP-301 or 
FP-301D, is available for base station set-up. 


Please read the operating manual carefully before 
attempting to operate the transceiver as it contains 
useful information which will assist you in achiev- 
ing the maximum satisfaction from your YAESU 
FT-301. 
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Frequency Range 


Emission 


Power Input 


Carrier Suppression 


Sideband Suppression 


Transmitter Frequency Response 


Spurious Radiation 
Distortion Products 


Frequency Stability 


Antenna Output Impedance 


Sensitivity 


Image Ratio 


IF Interference 


Selectivity 


Audio Output 
Output Impedance 
Power Requirement 


Power Consumption 


Size 


Weight 


SPECIFICATIONS 


160 m through 10 m 
(WWV/JJY, CB - - Receive only) 


LSB, USB, CW, AM, FSK 

SSB 200 watts PEP 

CW 200 watts r 
AM, FSK 50 watts 
(Slightly lower on 10 and 160 meter bands) 

Better than 40 dB 

Better than 50 dB 

300 Hz ~ 2700 Hz -6 dB 

Less than -40 dB 

Better than -31 dB 

Less than 100 Hz drift in any 30 minutes 

50 ohms unbalanced 


0.25 nV at S/N 10 dB 


1.9 ~ 21.0 MHz Better than 60 dB 
28 MHz Better than 50 dB 


Better than -70 dB 


SSB 2.4 kHz at -6dB 
4.0 kHz at -60 dB 


CW, FSK 0.6 kHz at -6dB 
1.2 kHz at -60 dB 


AM 6 kHz at -6dB 
12 kHz at -60 dB 


3 watts at 10 % THD 
4 ohms 
DC 13.5 V negative ground 


TX(max) 280 watts ( 21 A) 
RX 12 watts (1.1 A) 


280(W) x 125(H) x 370(D) mm 


9 kgs approx. 
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SEMICONDUCTOR COMPLEMENT 


Transistors: TA7120P 1 TP4011 1 
2SA564A 1 2SC784R 5 TIL306 3 uPC14305 1 
2SA695D 1 2SC1000GR 2 TIL308 3 uPC14308 1 
2SB529D 1 2SC1383 1 
2SC372Y 10 2SC1589 1 Diodes: 
2SC373 8 2SD359D 1 1N60 24 BZ090 1 
2SC536D 2 MPSA13 1 181007 12 WZ050 1 
2SC711F 1 $10-12 oS [S1555 40 WZ090 ee 
2SC735Y 6 $2535 Z 10D10 2 WZ110 1 
2SC741 1 BY1-1 1 182209 1 YY 20353 1 

182236 1 


Field Effect Transistors: 


2SK19GR 13 3SK40M "i Thyristor: 1 
3SK35Y 1 CWO1B 
Integrated Circuits: Varistor: 
34013PC 1 SN7490AN 1 MVS5W 
LD3141 1 SN74160N 1 
MC1496G 2 SN74560P 1 
MSL980Y2 1 SN76514N 1 
MSM5564 1 TA7060P 1 
SN7400N 3 TA7089M 1 
SN7404N 2 


MODEL CHART FOR 
YAESU FT-301 SERIES 


FT-301 is supplied complete with cable, con- 


nectors, fuse and microphone as shown below. Model Power Input Frequency Readout 


FT-301S 20W Dial 
FT-301SD 20W Digital 
FT-301 200W Dial 
FT-301D 200W Digital 
A 2 
oe 
ve 
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CONTROLS AND SWITCHES 


Figure 2 


(1) TUNING KNOB 


The tuning knob varies receive and transmit fre- 
quencies over a continuous 500 kHz segment of a 
band. It is connected to the VFO through a preci- 
sion built VFO drive mechanism. This vernier pro- 
vides 16 kHz per turn allowing precise tuning for 
SSB signal. 


(2) MODE 


This switch selects the mode of operation: LSB 
(lower sideband SSB), USB (upper sideband SSB), 
CW (code operation), AM (amplitude modulation) 
and FSK (frequency shift keying). 


(3) REJECT 

This control varies resonance frequency of a crystal 
to reject interference. The control should normally 
be in the 9 o’clock position to avoid distortion of 


the received signal which may be caused by a sharp 
bandwidth. 


(4) BAND 


The eleven-position switch selects the desired band 
from 160m — 10m bands, plus JJY/WWV. The 
wave length of each selectable band is shown on 
the panel. 


(S) CHANNEL 


The channel switch selects any one of the 11 crys- 
tal positions used for fixed crystal controlled 
operation. This switch also selects the VFO for 
continuous tuning with the main tuning knob. 


(6) SELECT 


The select switch provides selection of the controll- 


Front Panel Controls & Switches 


ing VFO, either internal or external, or a combina- 
tion for various splits. 


IN Gee. ee The internal VFO controls 
both receive and transmit fre- 
quencies. 

BX De ene The external VFO ‘controls 
both receive and _ transmit 
frequencies. 

RX-EXT .... The external VFO controls the 


receive frequency and _ the 
internal VFO controls the 
transmit frequency. 

TX-EXT .... The external VFO controls the 
transmit frequency and the 
internal VFO controls the 
receive frequency. 


Whenever the internal VFO is active, the sub dial 
lights up in red, indicating that the internal VFO is 
in operation. 


(7) RF/AF GAIN 


The RF gain lever allows manual control of the 
gain of the receiver RF and IF amplifiers. Clock- 
wise rotation increases the sensitivity of the receiv- 
er. The AF gain knob control varies audio output 
level to the speaker and phone jack. 


(8) DRIVER/CLAR 


The drive lever controls the drive level in transmit. 
Clockwise rotation increases the transmit power 
output. The clarifier control varies receive frequen- 
cy only up to 3 kHz on either side of the dial fre- 
quency affecting the transmit frequency. It is parti- 
cularly useful in “net”? operation where several par- 
ticipants may be transmitting slightly off frequen- 
cy. The clarifier control functions in conjunction 
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with the CLAR switch. When the CLAR switch is 
turned on, the CLAR indicator will light up, and 
the CLARIFIER is energized. The CLAR switch 
should normally be in the “off” position until the 
initial contact is made. The CLARIFIER control 
may then be used to zero-in and correct any drift 
on the received signal. The CLARIFIER control 
must also be set to “off’’ while calibrating the dial. 


(9) TUNE 


The tune switch peaks the receiver and transmitter 
circuits by means of a mu-tuning system coupled 
to a vernier mechanism. It provides continuous per- 
miability tuning throughout the frequency range of 
the transceiver. 


(10) VOX GAIN 


Selects MOX, PTT and VOX (voice controlled 
operation) as well as adjusting the sensitivity of 
VOX operation. The PTT position provides push- 
to-talk operation. The MOX position provides 
manual transmit. It must be returned to PTT posi- 
tion for receiver recovery. 


(11) FUNCTION SWITCHES — (AGC, RF PROC, 
NB MARK, CLAR) 


AGC. Tere This switch selects AGC time 
constant — fast, slow and 
Orie 

RF PROC .. RF speech processor is placed 


into the circuit to increase the 
modulation power with the 
switch “‘on”’ position. 


NOTE: An optional crystal filter is required 
for this operation. 


NB Bey APs Inserts the noise blanker into the 
(Noise IF circuit to eliminate pulse type 
Blanker) _ noise. 

CLAR.... With the clarifier switch in RX 
position, the CLARIFIER con- 
trol varies the receive frequency 
slightly. With the CLARIFIER 
switch in TXRX position, both 
transmit and receive frequencies 
are varied slightly by the CLARI- 
FIER control. 

MARK ... The marker oscillator generates 
signals every 100/25 kHz for 
calibration of the dial with 
MARK switch “on”. 


(12) POWER 


The power switch turns the transceiver ‘‘on’’ and 
SOliae 


(13) PHONES 


The phones jack accepts the headphone plug. The 
internal or external speaker in the FP-301 (if used) 
is disabled whenever a headphone is plugged in. 
Use low impedance (4 ohm) headphones. 


(14) MIC 


The microphone jack has a four-pin connector and 
is used for microphone input as well as PTT 
control. 


(15) CALIB 


The CALIB knob shifts display frequency for cali- 
bration of the frequency display. 


(16) CLAR/FIX/VFO 

CLAR lights up when the CLAR switch is turned 
on, indicating the clarifier is in use. VFO lights up 
indicating tuning dial is in operation. FIX lights up 
indicating fixed crystal controlled channel is in 
operation and the VFO is disabled. 


(17) METER 


Functions as an ‘“S’”’ meter on receive and reads 
collector current of the PA on transmit. 


MIC PLUG- 


PTT SWITCH 
O 


Figure 3 Microphone Plug Connection 


KEY PLUG 


Figure 4 Key Plug Connection 
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(1) 


(2) 


(8) 


REAR PANEL CONNECTIONS 


® @ © 


POWER 

DC power supply receptacle. For AC opera- 
tion use FP-301 power supply with built-in 
speaker. When the transceiver is used together 
with the FP-301, the speaker in the transceiv- 
er is disabled. 


EXT VFO 

interface for external VFO unit. Supplies 
power to the FV-301, external VFO unit (if 
used). 


KEY 


key jack for code operation. Keying is 
through closure of a +5V DC line. If electro- 
nic keyers are used, polarity should be 
checked. 


ACC 


accessory socket. Provides +13.5V for control 
of an external relay. 


ANTENNA 
coaxial connection for antenna. 


PO ADJ 


meter sensitivity adjustment for relative 
power output reading. 


OUT 

RF output is obtained from the driver stage 
for final linear amplifier at this jack. This 
output may also be used for optional equip- 
ment such as a 6 or 2 meter transverter. 


IN 
input jack for a low pass filter. Booster 
amplifier is connected here. 


Figure 5 
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Figure 6 ACC Plug Connection 


Y OUT 
|) Ee oe (( (©) (Driver Output) 
X NY, 


(Booster Input) 


( LPF Input) 
| © 


(Booster Output ) 


BOOSTER 
UNIT 


Figure 7 


‘% se bia: Into wre 
Ns hays haters sien a8) 


, cea 4 
iis Vee 


tod th 


oo 


; Me a 


ihc 90 24 ha nea tn 


RECEIVE-TRANSMIT SWITCHING 


There are several ways to activate the unit for 
receive-transmit switching. 


MOX (MANUAL) OPERATION 


Setting the VOX GAIN control to MOX or PTT 
position will transmit or receive respectively. This 
is convenient for continuous transmit on RTTY, or 
for transmitter adjustment. 


PTT (PUSH-TO-TALK) OPERATION 


The PTT switch accompanied by microphone is 
used for keying. Pressing the PTT switch will trans- 
mit and releasing will receive. The VOX GAIN con- 
trol must be set to the PTT position. 


VOX (VOICE CONTROLLED) OPERATION 
OR CW BREAK-IN 


VOX or CW break-in operation is available to the , 


operators as follows: 


(1) For SSB VOX operation, adjust the VOX 
GAIN control on the front panel until your 
voice actuates the transmitter while speaking 
normally into the microphone. 


(2) Set the ANTI TRIP control located inside the 
cabinet to the minimum point in order to pre- 
vent the speaker output from tripping the 
VOX circuit. Do not use more VOX GAIN or 
ANTI TRIP gain than necessary. 


(3) Adjust the DELAY control for a suitable 
release time. 


(4) For CW operation, break-in is available by use 
of the VOX circuit. As you stop keying, the 
unit will automatically return to receive, and 
you can hear the other station between your 
dots and dashes. Adjust the DELAY control 
for suitable release/delay time. 


DIAL CALIBRATION 


The dial of the transceiver is designed to indicate 
the carrier frequencies, therefore, there will be 
3 kHz difference between USB and LSB. When 
calibrating the dial, the CLAR switch must always 
be set to the “‘off’’ position. 


SSB MODE 


(1) Select the desired mode (USB, LSB), band 
and frequency. 


(2) Turn the MARK switch on the front panel to 
“on”, which will activate the marker oscilla- 
tor. The marker frequency is selectable for 
either 25 kHz or 100 kHz by the switch S601 
located on the VOX unit. 


(3) As you turn the dial knob, a beat will be 
heard every 25 kHz or 100 kHz depending on 
the position of S601. Set the dial to the 
25 kHz or 100 kHz point nearest to the desired 
frequency. 


(4) Tune the dial knob for a zero beat (lowest 
pitch frequency). Adjust CALIB control for 
correct frequency indication in the dial 
window. 


CW OPERATION 


The procedure is similar to that of SSB operation 
except the calibration points will differ by bands. 


(1) All bands except 80 meter band - 
Set the MODE to CW 
Tune the dial knob for a zero beat. Adjust 


CALIB control until the display frequency 
becomes 800 Hz lower. 


(2) The 80 meter band - 


Tune the dial knob for zero beat. Adjust 
CALIB control until the displayed frequency 
shows 800 Hz higher. 


(3) If an optional CW filter is installed, the calibra- 
tion should be taken by reading the maximum 
S meter deflection instead of zero beat. 
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Figure 8 


PRESETTING FOR TRANSMIT 


It is necessary to preset the transceiver regardless 
of mode of operation. 


(1) 


(2) 


(3) 


(4) 


Set the controls and switches to the positions 
indicated. 


MODE ......... CW 

RF PROC....... OFF 

DIAL Se oie DESIRED FREQUENCY 

TUNES ere 2 DESIRED BAND 
SEGMENT 

SELECT ec eee: INT 

BAND Gee Su. DESIRED BAND 

DRIVE ....... .. FULLY CCW 

CHANNEL ...... VFO 


Turn the power switch “on”. (If the AC 
power supply FP-301 is used, turn on the 
power switch of that unit too). 


By setting the VOX GAIN to the MOX posi- 
tion, the FT-301 will transmit until the switch 
is returned to the PTT position. 


Rotate the DRIVE control until the meter 


(5) 


(6) 


(7) 


(8) 


Tunable Rejection Tuning 


indicates 10 amps, then adjust the TUNE con- 
trol for maximum meter deflection. The 
meter indicates 15 amps at full input. 


If a dummy load or an antenna with SWR less 
than 1.5 is used, you may increase the DRIVE 
control until the maximum power output is 
attained. 


If the SWR of the load or antenna system is 
higher than 1.5, the power output automati- 
cally decreases to protect the final amplifier 
transistor. 


With an appropriate load (or antenna) the 
meter will normally read 15 when the DRIVE 
is fully clockwise. 


Return the VOX GAIN control to the PTT 
position. 


NOTE: With the key plugged into the rear 
key jack, transmitter does not load 
up unless key is down. 
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1. 


After completion of presetting the transceiver, 
follow this procedure to transmit in SSB. 


(1) Connect the mike plug to the MIC jack. 


(2) Place the MODE switch to the USB or LSB 
position, as desired. 


(3) Turn the DRIVE control fully clockwise. 


(4) Speak into the microphone while pressing the 
PTT switch on the mike. The meter should 
indicate /3—'/2 as compared to the CW posi- 
tion. 


(5) If the meter reading does not fall into the 
specified range, adjust the MIC GAIN control 
(located inside the cabinet) for proper reading 
of the meter. 


(6) By releasing the PTT switch, the unit will 
return to receive mode. 


(7) By turning the RF PROC switch on, the RF 
speech processor is inserted into the circuit. 
(The optional crystal filter must be installed). 
The RF speech processor will increase talk 
power which is particularly effective in DX 
contacts. For local contacts, operation with- 
out RF speech processor is recommended. 


The RF Processor increases talk power to cut 
through the pile-ups without addition of a linear 
amplifier. 


Figure 9 RF Processor “OFF” 


After completion of presetting the transceiver, 
follow the procedure to transmit in CW. 


Keying is accomplished by closing the DC 5V line 
to ground. The current that flows in the KEY is 
around 6mA. Use caution when an Electronic 
Keyer is used, to be sure polarity reversals or exces- 
sive voltages do not cause damage to one or both 
units. 


(1) Insert a properly wired key plug into the KEY 
jack on the rear panel. 


See illustration on Page 5. 
(2) Set the MODE switch to CW position. 


(3) Closing the circuit will transmit CW when the 
VOX GAIN control is placed on the MOX 
position. The meter reading should be zero 
when the key is open, and 15 when the key is 
closed. The receiver will be disabled until the 
MOX switch is returned to PTT. 


(4) You may monitor the keying. (The monitor 
circuit is built in the VOX unit). 


(5) Repositioning the VOX GAIN control to the 
PTT position will return the unit to receive. 


Figure 10 RF Processor “SON” 
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SELECT SWITCH 


The SELECT switch provides selection of a compa- 
nion FV-301 external VFO, which is very useful in 
DX work because it provides the operator with 
split frequency capability. 

INTS2eeee The internal VFO controls both 
receive and transmit frequencies 
of the FT-301. 

EXT 2.8: The external VFO controls both 
receive and transmit frequencies 
of the FT-301. 

RXGee mae The external VFO controls the 
receive frequency of the FT-301 
and the internal VFO controls 
the receive frequency. 

10, Gh ee The external VFO controls the 
transmit frequency of the FT-301 
and the internal VFO controls 
the receive frequency. 


The FIX indicator will light up when a crystal con- 
trolled channel is used. 


CRYSTAL CONTROLLED OPERATION AND 
CRYSTAL FREQUENCIES 


Fixed frequency crystals must be placed in the 
crystal holders on the FIX UNIT located inside the 
cabinet in order to operate on a fixed frequency 
within a band. The crystal sockets correspond to 
Ol Be OY Gi s Be eae CH-11, counting from the one 
nearest the front panel. The last one, 12th socket, 
is an auxiliary. When the CHANNEL switch is in 
the VFO position, the internal VFO is controlling 
the transceivers, and when the switch is on any 
other position between 1-11, the corresponding 
fixed crystal frequency controls the transceiver. 


CALCULATION OF CRYSTAL FREQUENCIES 


The crystal holders accept standard HC-25/U type 
crystals. All crystal frequencies must fall between 
5,000—5,500 kHz. 


The correct crystal frequency for any desired 
operating frequency may be determined by using 
the following formula: 


Fy =F, — Fy 
where Fy: crystal frequency 


F,: operating frequency 
F, : constant taken from Table 1 


MODE | | | CW: AM | 
Lee Le aald ga rsk | 
160m | 6998.5 | 7001.5 7000.7 
| 80m | 3998.5 | 9001.5 | 8999.3 
| 40m | 12498.5 | 12501.5 | 12500.7 

20m 19498.5 | 19501.5 | 19500.7 
| 15m | 26498.5 | 26501.5 | 26500.7 
aero an | 33498.5 | 33501.5 | 3500.7 
10mB | 33998.5 | 34001.5 | 34000.7 
10mC | 34498.5 | 34501.5 | 34500.7 
| 10mD | 34998.5 | 35001.5 3000.7 
Table 1 F, (kHz) 


Example (1) — To find the proper crystal for 7099 
kHz LSB operation - 


From Table 1, F, for the 40 meter band LSB is 
12501.5 
Therefore, Fy = 12501.5 — 7099 = 5402.5 kHz 


Example (2) — Find the crystal frequency for 
21420 kHz USB operation - 


From the table, F, = 26498.5 
Therefore, Fx = 26498.5 — 21420 = 5078.5 


CAUTION 


The crystal that is intended to operate on a specific 
frequency will still be active when the band is 
switched to other bands. For example, with the 
same crystal (5078.5 kHz) as in example 2, the 
unit will operate on 7423 kHz LSB or 7420 kHz 
USB, well above the 40 meter band amateur alloca- 
tion. Note that these frequencies are completely 
out of the normal band and should never be 
operated, unless you are authorized to do so. 
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Figure || 


If ordering non YAESU fixed crystals from a crys- 
tal manufacturer, be sure to specify the crystal 
correlation information shown below, in addition 
to the frequency of the crystal. 


LY PE vest tes ee et HC-25/U 
LOAD CAPACITANCE .-.. 30 PF 

SERIES RESISTANCE ... 25 ohms or less 
STATIC CAPACITANCE . 7 PF or less 
DRIVELLEVEL) cree... 5 mW 


BEFORE BEGINNING ANY PROCEDURE 
DESCRIBED, READ THE INSTRUCTIONS 
THROUGH COMPLETELY AND KNOW AND 
UNDERSTAND IN ADVANCE WHAT IS BEING 
ACCOMPLISHED. 


nd Ua AY, sit y 


t 
‘a : ; : ; 7 3 | a Warsi ae. 
7 A ‘ ~< , ‘ 7 +. v a 
. 5 Ai. Sane ata ok wOlod spot General © 


inne 2S cus & bMare eas 
; % 3 + x ® : Here ns, 8 
‘ i off é ie Aap. as a . wy om 3 4 


can) 
wal 
7 


rin « A - ne nee a vat 
coe s ! ¥ ; : 
Sr . F , Fae 4) awly Pe 
: ‘ . “i of Man A a Fe Gay. 
i iria ss i "4 , wy i 1A %% bas 
| a FAG Mas y Ts. ius “ar Yi ai 
ey , i 


| bes Pa ria gute ; ff) SOTO eee at "OE: a ls 
é . i. i) A AWA, yahve 744 reo: 
hoa ee lal ABW WRAVA, MF a 


as ae 
apt ig 
ee 
; in va ‘une 


Oe cs | Be ry 


= ers, iy” : ange cs oe 


wieiseig Yolg ZI eangi4 


4 SJ 
WVYOVIO yD0T1a = 10¢-14 aie abe | 
22e90S2 22€9S2 cola! 
| 0020 90020 | 
. | dANV | 
= ! 
“% PP, lope Re f es = ee oe, . Ee zl Ea pe Bieta Bee) ET eee, YR gzeosz 21¢9S2 
TANNVHS I! S . 61NSZ zL¢e9Sz j_] 242282 6INSZ 2zg9Se | ba ze | ( | ee pore | 
COGOn 10SI0 z0si0 t E £080 2080 1080 I | dV, Th di X¥ WY | | SNOL 301s | 934 | 
| jana dana 9S0 j IW x | ' 
emma | WIVES a | L_2ane sand "980 | | THE 6668 | | H 
LINA Xd LINNOSA _y__| Ovyse ese |" | | | 
= SS = =| ie | Z00Z0 9) ese | 3 { | | 
| | | VY O9S2LNS €LE9S2 €£2e9S2 €Lledsz 
ate Ea | GOW W/W S34 _ 280 ¥S3 WY Zo Z | | 090 £0390 2090 i090 1 
= 1 | Sozo"F4 Sous aaa dl) (NOILd0) LINN WY | 1S dWV¥90 dW XOA 
1 HWS Ie wit | XIW | 
ZHS'B66E! ATP 3d | | | or ee ee se ok ae. ate 7 1 
. | 
(oe ree a oe | ! ogazvi 6INSz pasties bs, i = | vosusz |, | ezeosz | | ezeosz |_| 
| ZHNS Eb DWI) Co Somes « Peaass | r|_f0z0 2020 T 71 | 4090 3090 soot 
| ZHWOer awol Oso || 2020 v0L0 152 |SS300Ud dWV | | | 1 
fe) | 
| 2HWS'Z> ywol Zo l9SOWLX dN] | sl eer S oe a es | 
|  ZHWG‘GE wo) | | (NO1Ld0) LINN XOA~ 
___! — 2HNS BZ Woz | | | = 
ONDINY1a ZHASIZ WOb reu2e2 | a 
| Sat | “anv pieces Lage fixe [ree | 
oe ae (eee __ dAWV | | 90S0 240S0 60S0 | 
ee UNO aes, ee i. dWvY dV 
| 10E10 | Aa | | | OOOIDSz 6S¢eaqs2 ; 
__| 1NoO7e x ae. peo Ld) 7p lf ite 289_ _|_ _ XIN, diNW BSION 1934 dV 3S Nc | | soso capa ES 
os tesa) ONIAIM l | dV JV Vd | 
l LINO 3d | eR Engl ee EE te ae pla eae OP a 
: INV (Ferm, cogs | eet | 
! SOE, | 
\ --H4 — S| ea cee OOOoIDS2 
| ae : Neel 1 [seh [effec | Poa | 
| IM re is es XL} 938A9 | 119v | 
| yf] Kn aoesT AL | 
ae et 1 [oj \vorsx/'1 1 ZHNE6e6B SC 
it 11 | oe ee 1 | 
| | | | b8loSz 2leI9S2 Wd WY | | €lEIse €LE9S~/ 6INSZ | Pg PP Wh eo vied L 
! 1} yf roo voeo Nes paedbg eli SObvO Ovo 60b0 | a ¢0so | 
Wd : GW XL "1NOO[3I¥9 \ /| fae a | | dWV SIN 
1 ty y FES I} | | spat 
II ay | | mnsioos & S| 
| I] y I Ps 
Ovyse OvNSEe veLdse | OvySe pelodse oe 2lE9S2 6INSZ 
L 4 LC Ssap xe XIN Xe | __ 3X __ sXe avo st | | axe Xe ce Xv 0. ee kee dina 2s0ass | 
LINN ¥31S008 LINN Vd Ol Tinn 48 LINN Y3L1I4 ~ Tina al re LIND Jv 


Lifes 2, eine A Seen ee yeti | 


dS 


tA 


5 hel . 


in. 3 


fs q 
ee een en 
« & belies - j 


p eee OS Tie 


NE Sey Se SR A = < . 
a diet : ts - ee) aa rw 5 3 ? ' 5 Apt 
. 7 - . M ecm hts 


CIRCUIT DESCRIPTION 


The block diagram and the circuit description that 
follows, will provide you with a detailed under- 
standing of this transceiver design. Computer type 
plug-in modular construction is used throughout 
the transceiver for RF isolation, service and 
alignment purposes. 


The transceiver consists of a premix type single 
conversion system with a 9 MHz IF for all modes 
of operation. 


RECEIVER 


The RF input signal from the antenna is fed to pin 
4 of the RF unit (PB-1443) through RL-1 (relay), 
trap T1401/C1413 in the trimmer unit and T1, the 
permiability tuned RF input coil. 
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RF UNIT (PB-1433) 


The incoming signal is amplified by the RF ampli- 
fier Qio2, 3SK40M FET, and then fed to the gate 
of the mixer Q,)3, 3SK40M, where the input RF 
signal is heterodyned with a local signal delivered 
from pre-mix circuit (PB-1439), producing an IF 
signal of 9 MHz at pin 11, through T1072. 


The input and output of the RF amplifier are per- 
miability tuned circuits which provide high sensi- 
tivity with excellent rejection of unwanted out-of- 
band signals. 


FILTER UNIT (PB-1435) 


The IF signal received at pin 2 is passed through 
the monolithic filter XF-301 which has a +10 kHz 
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Figure 13 
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Figure 14 
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bandwidth, providing additional _ selectivity. 
enough delay time is designed into the filter circuit 
to match the timing with the noise blanker output. 


The noise blanker diode D5), , 181007, is placed 
between the two IF amplifiers Q,,, , 2SC784R, and 
Q3;92, 2SKI9GR. The noise blanker diode Dy, 
functions as ON/OFF switch which is controlled 
by the noise blanker driver Q,); , 2SC372Y. 


The output from the source of Q,). is passed 
through the SSB or CW (option) filter which has 
been selected by diode switches Dy, ; —D3o., 
181007, depending on the mode of operation. The 
filtered out clean IF signal is transferred to the IF 
unit (PB-1436) through pin 17. 


IF UNIT (PB-1436) 


The IF signal from pin 17 of the FILTER UNIT 
appears at pin 14 of the IF UNIT (PB-1436). The 
signal is further amplified by Q,),, 3SK40M, and 
Quo2 , 2SC784R. The output from Q,o, is coupled 
to a rejection tuning circuit to eliminate the inter- 
ference, then supplied to the AF unit from pin 5. 


A portion of the IF signal is picked up by Cyog,, 
10 PF, and is rectified by D4yy,, 181555 to produce 
AGC voltage. It is further amplified by the DC 
amplifier Q,o9, and Qyy;. The' DC output voltage is 
then fed to the gates of Qi9,, RF amp, and Qyo,, 
IF amp to control the gain of these stages for AGC 
purposes. 
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Figure 15 


The AGC voltage produced at the emitter of Qi; , 
2SC373 is used for S-meter indication. 


The RF GAIN control on the front panel varies the 
AGC voltage, applied to the base of Quo, , 2SC373 
providing manual control of the gain of the RF and 
IF stages. 


Also, assembled onto the IF UNIT board is a 6V 
regulated power supply for the CARRIER, VFO, 
FIX, and LOCAL circuits. 

DC 13.5V is applied to the collector of Qyog, 
2SC1383. The base voltage of Qyog , 2SC1383 being 
fixed by the zener diode Dyo, , WZ 090, DC 8.5V is 
generated from the emitter, which is further stabi- 
lized by Qyo,, regulator IC TA7089M to produce 
6V DC. 


Quoe and Quig, 2SC735Y are transistor switches. 
On receive, Qi9, conducts to supply 6V to an ex- 
ternal receive VFO through pin 8. On transmit, 
Qui9 conducts to supply 6V to an external transmit 
VFO through pin 16. 


AM UNIT (CPB-1556) 


The signal from IF unit is also fed to AM unit from 
pin 12 for AM detection. The signal is amplified by 
Qs00s, 2SKI9GR and applied to a diode detector 
consisting Of Dhyoo, and Dhyo9,, IN60. Detected 
audio signal is amplified by Qyoog , 2SC372Y and 
fed through AUDIO GAIN control to the AF unit. 


ee — eee 


aay ose 

Dy Pe 
= 
z 


| 
| 
ORIN | 


4/0 


19S V 


Q407?r 
TA7089M 


I 
| 
I 
| 
L 


~ 
{ 
i] 
< 
N 
= 


IF Unit (PB-1436B) 
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Figure 16 
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Figure 17 


AF UNIT (PB-1437) 


The 9 MHz IF signal is delivered to pin 2 from 
PB-1436. A balanced demodulator circuit consist- 
ing Of Doo; — Dso,, 18-1007 demodulates the 
9 MHz IF signal into audio using the appropriate 
USB or LSB frequency being applied from Q¢o, , 
2SK19GR, carrier oscillator and Q.9,, 2SC372Y, 
buffer amp. The demodulated audio then goes 
through relay contacts to an active low pass filter, 
Qso4, 2SC1OOOGR. The audio spectrum is shaped 
by the decay curve so that it has an attenuation 
slope of —3dB at 2.3 kHz and —6dB at 2.6 kHz. 


The filtered audio is amplified by Q,9;, 2SCIOOOGR, 
and the signal travels from pin 8 to pin 11 through 
the AF GAIN control, providing manual audio 
level control. The audio signal returned to pin 11 is 
amplfied by Qso, , 2SC711A, Q.5,, 2SA695D, and 
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finally by OTL power amplifier Q,5,, 2SD359D 
and Qso9,, 2SB529D producing a maximum of 
3 watts audio output into the speaker. 


The carrier oscillator Q.9,, 2SK19GR is followed 
by a buffer amplifier Q,5, , 2SC372Y. It oscillates 
either 8998.5 kHz with X502 or 9001.5 kHz with 
X501 depending on the mode of operation. The 
crystal selection is made by diode switches D,o; and 
Dgo2 , 181555. The carrier is then injected into the 
balanced demédulator through VRs0o1. 


The diode D,), conducts to activate the crystal for 
8998.5 kHz, used for LSB on 160, 40, 20, 15, 10 
and USB on 80 meter band on both transmit and 
receive — 8998.5 kHz is also used for CW receive 
on all bands. 

The diode D,9, conducts to activate the crystal for 
9001.5 kHz for USB on 160, 40, 20, 15, 10 and 
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LSB 80 meter bands. 


For CW transmit, the oscillator in the IF UNIT 
(PB-1436) oscillates at 8999.3 kHz carrier 
frequency. 


NB UNIT (PB-1434) 


A portion of unfiltered 9 MHz IF is fed to pin 5, 
and appears at Q,9,, 3SK40M, where the 8545 kHz 
signal generated by X201 and Q,.,, 2SK19GR is 
mixed with the incoming IF signal to produce 455 
kHz. The 455 kHz is then amplified by Qj,, 
3SK40M. 


When a carrier, or noise free modulated signal is 
received, the 455 kHz signal with its corresponding 
strength, is rectified by D,), and D,), to charge 
C2, . There is no discharge loop for C,,, , therefore, 
signals which exceed the charged voltage estab- 
lished by the reference voltage on C,,, will not 
pass through Dj), and D,9,, 1N60. Accordingly, 
there will be no voltage drop across R,2, , and Qio. , 
3SK40M, will conduct as the gate voltage ap- 
proaches zero potential. When Q,o, conducts, the 
drain voltage at pin 2 of printed board will drop. 


The drain of Qyo¢ is directly connected to the base 
Of Qs5o3, 2SC372Y in the FILTER UNIT. As the 
drain voltage of Qi, drops, the base voltage of 
Qso3 drops, as well, which will turn off Q,,,. The 
collector voltage will then increase and it will pro- 
duce a forward bias to D55,. As D3,, conducts, the 
signals will pass normally through the circuit. 


When pulse type noise, which exceeds the charged 
reference voltage established by C,,, is received, 
Do, and D,., will permit negative going pulses to 
turn Qo, off. The drain voltage will rapidly in- 
crease as it turns off. 


As the drain voltage increases, Q93 will become 
“on” and the collector voltage will decrease. Ac- 
cordingly, D5,, 1S 1007 will be biased to block 
the signal. Whenever pulse type noise is received, it 
will blank off the signal passage momentarily. 
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Figure 18 


NB Unit (PB-1434) 
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TRANSMIT CIRCUIT 


Audio signals pass through the MIC jack, J8 and go 
to pin 4 of the AF UNIT through VRi901, MIC 
GAIN control. 


AF UNIT (PB-1437) 


From pin 4, the audio signal passes through Qgo; , 
LD3141, is amplified, then is applied through 
RL501 into a balanced modulator D,o93 through 
Dso6, 181007, where the carrier generated by Xs01 
or Xso2 is modulated by the audio. The output 
becomes a 9 MHz DSB signal and is fed to the IF 
UNIT. 

AM UNIT (PB-1556) 


For AM (amplitude modulation), the microphone 
signal is fed through a level set potentiometer 
VR2002 to a microphone amplifier Q,993, TA7120P 
which is controlled by Qhoo4 , 2SC372Y. Qyoo4 ‘sup- 
plies the base voltage to Qo; when the MODE 
switch is set to an AM position. 


Carrier oscillator, Qj99,, 2SKI9GR generates a crys- 
tal controlled carrier frequency of 8999.3 kHz. 
The carrier and microphone signals are fed to an 
AM modulator Qyo9., 3SK40M. The amplitude 
modulated signal is fed through pin 2 to pin 14 of 
NB unit and amplified by Qi, , 3SK35Y. 


The carrier frequency is shifted 170 Hz for FSK 
and the signal is then applied through Qj99,_ which 
works as a buffer amplifier to Qy9, in the NB unit. 


IF UNIT (PB-1436) 


The 9 MHz DSB signal enters into pin 5 and is am- 
plified by Q,53, 2SK19GR. It then goes into the 
FILTER UNIT from pin 14. The function of 
Qioo, 2SK19GR is to oscillate 8999.3 kHz carrier 
for for CW transmit. The carrier is amplified by 
Qso3, 2SK19GR and then goes into pin 17 of the 
FILTER UNIT from pin 14 of the IF UNIT. 


FILTER UNIT (PB-1435) 


In the FILTER UNIT, the DSB signal is converted 
into SSB by the filter, XF-303 by removing the 
unwanted sideband. From pin 6 the SSB signal is 
fed into pin 12 of the NB UNIT (PB-1434B). The 
‘signal is fed to the speech processor circuit which is 
built into this NB unit. 


NB UNIT (PB-1434) 


When the RF PROC switch is ““OFF’’, the SSB 
signal entered at pin 12 is amplified by Qo, 
2SK19GR and then is applied to the XF-201 filter 
which is optional. 


When the RF PROC switch is ‘‘on”’, the SSB signal 
is amplified by Qo. , 2SK19GR and is further am- 
plified by the limiter IC, Qo; , TA7060P where the * 
signals that exceed the clipping level are sliced out. 


The clipping level may be adjusted by VRyy;3, 
VR, and VR» to adjust the signal level differ- 
ences caused by the PROCESSOR “on” or “‘off’’. 
This highly clipped SSB signal is then followed by 
a selective filter XF-201 to remove RF harmonics 
and out of band intermodulation products that 
result from signal clipping. 


The filtered out clean signal is amplified by Qios, 
3SK35Y and fed to pin 1 of the RF UNIT 
(PB-1433). 


RF UNIT (PB-1433) 


The signal from pin 1 is applied to the double 
balanced mixer Q,o,, MC1496G where the SSB 
signal is heterodyned to the desired RF frequency 
by injection of the local signal which is supplied 
from the PRE-MIX UNIT (PB-1439) through P101. 


The RF output from Q,o, passes through T2, then 
into the two stage amplifier on board PB-1433, 
Qioa , 2SC784R and Qyos , 28C741 to drive the 10W 
power amplifier, PB-1443. 


The transformers T2 and T3 are permiability tuned 
type which are used for both receive and transmit 
to provide unsurpassed selectivity in both modes. 


In CW operation, the emitter voltage of Qio, and 
Qios are controlled by the keying switch transistor 
Qioc , 2SC735Y. 


A flip-flop circuit consisting of Q,9,, SN7400N, is 
employed to shape perfect waveforms for keyclick 
free CW operation at any speed. 


Qios and Qio, also function as the protection 
switch when the protection circuit on the LPF 
UNIT (PB-1445) is activated for any reason, such 
as excessive SWR, short, etc. 
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POWER AMP UNIT (PB-1443) 


The exciter output from pin 17 of the RF UNIT 
(PB-1433) is amplified by the driver Qhi9,, 
2SC1589, to drive the push-pull power amplifier, 
Qitoz and Qji93 $10-12, to produce a nominal 
power output of 10 watts. 


A non-resonant, broad band type power amplifier, 
utilizing ferrites and the most advanced circuitry is 
used to eliminate the nuisance tuning process 
usually required for each band. These techniques 
also protect the power transistors from erroneous 
tuning procedures. 


The zener diode D,;9, YZ033 sets the bias for 
Qi101 — Qiiog3_ at exactly 3V. The silicon diodes 
D102 and D,1493, 10D10 are mounted on the power 
transistors Q,192 and Q,;93 to compensate bias, as 
well as to protect them from thermal runaway. 


The negative feedback circuit delivers a clean signal 
to the following booster amplifier. 
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Figure 19 10W Amp Unit (PB-1443) 


BOOSTER UNIT (PB-1444) 


The booster unit is built in the heat sink which is 
attached to the rear panel of the transceiver. The 
10 watts signal is fed through an input network to 
a pair of S-2535, Qi9, and Qj.92 which are con- 
nected in push-pull amplifier configuration. 


This circuit is a non-resonant broad band type am- 
plifier covering 160 through 10 meter bands. A 
part of output energy is feedbacked in negative 
polarity to the input circuit. 


This negative feedback circuit improves tremen- 
dously the linearity of the amplifier. 


Q,203, BY1-1 is used to sterilize the bias voltage to 
the final amplifier. The amplified signal is fed into 
the two stage low pass filter consisting of L295, 
Lisoeee isiancisien and C.5,, to alternate =the fre- 
quency beyond 35 MHz. 


The RF output from the secondary winding of the 
output transformer is fed into the low pass filter, 
composed of Ly193 , Litog, Gitios Gira. and Cyy42 to 
eliminate frequencies beyond 35 MHz. 
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LPF UNIT (PB-1445) 


The jacks, J2 and J3, are connected by a jumper 
wire for the 10 watts model. The band switches, 
S2B: and S2Bz2, select the proper low pass filter 
network for the band in use. 


The signal passes through T,39,, an output detec- 
tor, and the antenna relay (RL1) to the antenna 
terminal, J1. 


T1309, detects the forward and reflected waves. The 
forward wave is rectified by D393, 1S 1555. When 
the forward power exceeds safety level, it will 
trigger the thyristor D,359,, CWO1B which will, in 
turn, shut down Q,39,, 2SC735Y and the protec- 
tion relay RL,39, will be released. 


When the relay opens, the voltage on the output 
side of Qi97, SN7400N on the RF UNIT (PB-1433) 
becomes low and Qi, , 2SC735Y will turn off. As 
Orocmt Uris sOllamehbe wemitters circuit for Oj, , 
2SC784R and Qio,, 2SC741 will become wide 
open and these transistors will turn off. As a result, 
no signal will be delivered to the power amplifier. 


The forward wave is also rectified by D,39, and 
Di307, 1S 1555 to obtain ALC voltage. The ALC 
voltage is fed back to the base of Qyo, , 3SK35Y in 
the NB UNIT to control the gain of that stage. At 
peak transmission, the ALC voltage will reduce the 
gain of Qo, to prevent overloading or distortion. 


The output of the reflected wave from 1,39, is 
rectified by D,3o9,, 1S 1555 to obtain ALC voltage. 
When there is an excessive amount of reflected 
power due to an antenna mismatch, the reflected 
wave is rectified by D,39,, 1S 1555 and the voltage 
is used for ALC to reduce the gain of Qo, which 
will also reduce the corresponding input level to 
the power transistors. 


BLANKING UNIT (PB-1451) 


While the protection circuit is activated, Q,39, will 
be off and there will be no voltage drop across the 
relay coil connected to the emitter. This lack of 
emitter voltage (OV) is used to activate the BLANK- 
ING UNIT. 


Under normal operating conditions, the output of 
the bi-stable Q,59, , TP4011 is in HIGH level which 
will turn Qj992, MPSA13 on allowing current to 


7 | 


flow through the meter lamp for meter illumina- 
tion. 


When the protection circuit is activated, the input 
to the BLANKING UNIT becomes zero volts. The 
bi-stable will then oscillate to blink the meter lamp 
indicating existence of problem and alerting the 
operator to this fact. 


Also on the board are the MIC GAIN control 
VRioo, and the clarifier zero adjustment pot, 
VRyo02 - 
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Figure 22 Blanking Unit (PB-1451) 


VOX UNIT (PB-1438) 


(1) VOX (Voice Controlled Operation) 


A portion of the mike input is delivered to pin 10 
of the VOX UNIT. The signal is amplified by Qo; 


and Q,,,, 2SC373, is then rectified by D,o, , 1N60 
to produce positive DC at the base of Q,3, 


2SC373 causing it to conduct, thus reducing the 
voltage at pin 6 of Qo, , SN72560P. The output at 
pin 4 will be zero which will then actuate the VOX 
relay, RL1. 


Qeo4 is a level detector having a hysteresis charac- 
teristic and a transistor switch built in. 


(2) ANTITRIP CIRCUIT 


The ANTITRIP circuit provides a bucking voltage 
to prevent the speaker output from tripping the 
transceiver into the transmit mode. The receiver 
audio output is connected through the ANTITRIP 
potentiometer, VR, ,, to the antitrip amplifier, 
Qos , 28C372Y and rectified by Deo, , 1 N60 to pro- 
duce positive DC voltage at the base of Qio., 
2SC373. When there is no antitrip input Qo, will 
be off as will Qo,, 2SA564A. 
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On receive, signal comes into pin 6 of the VOX 
UNIT and Qo, and Qo, will conduct causing the 
collector voltage of Q,9, to increase, thus maintain- 
ing Qéoq in an off state on receive mode. This pro- 
vides the necessary antitrip threshold. 


Input signal from the mike will turn Q.o3 on, dis- 
charging C,,;, yet the input of Qo, will be kept in 
HIGH level preventing the transceiver from tripp- 
ing, thus providing very stable VOX operation. 


As the input to the mike stops, Q,53 will become 
off and C,,, will be charged according to the time 
constant set up by VR¢o, and R,.;. When the input 
voltage of Q,o, reaches the preset level, the output 
will become off, thus returning the unit to receive 
mode. 


The VOX GAIN control (VR1) on the front panel 
provides adjustment for relay sensitivity, and 
VReo: for antitrip sensitivity. Relay hold time is 
determined by the delay control, VR¢o.. 


The tone oscillator, Qo, 2SC373 operates when 
the MODE switch is in the CW position. It is a 
phase-shift oscillator operating at approximately 
800 Hz. 


The tone output is activated by the keying circuit 
through the emitter of Qo, and coupled to the 
base of Qo, , 2SC373 for break-in CW operation. 
The output is also fed to the base of Q.o, in the 
AF UNIT through VR,,3 for CW monitoring. The 
VReo3 adjusts the sidetone level. 


(3) MARKER CIRCUIT 


Located on the VOX UNIT (PB-1438), the crystal 
marker generator, Q1) , 2SC735Y generates a basic 
1 MHz signal, with its output fed through a buffer 
amplifier Q,,, 2SC735Y to a frequency divider 
Qs12 , 34013PC. The divider output provides either 
100 kHz or 25 kHz marker signals as selected by 
S601 for dial calibration of the FT-301. 


The marker signals are then fed to the antenna 
input from pin 3 of the VOX UNIT’ TG, is used 
to set the 1 MHz basic oscillator precisely to WWV 
or JJY. 


Qco3, 2SC372Y is to stabilize the 8.5V DC power 
supply to the VOX and sidetone generator. 


VFO UNIT (PB-1440) 


A modified Colpitts type oscillator is used to 
generate a 5.0 MHz to 5.5 MHz signal to produce a 
stable 500 kHz tuning range. The frequency is 
varied by VG , which is geared to a precision built 
dial tuning mechanism. 


The VCgo; consists of two sections. The sub 
blades compensate the capacitance variation of the 
main blades caused by temperature changes. Fre- 
quency drift is minimized through the use of a 
temperature compensation circuit utilizing a differ- 
ential trimmer capacitor, TGp, . 
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Figure 24 VFO Unit (1440) 


The varactor diode Dyo, , 1S 2236 is in series with 
Cyo7, and the combination is in parallel with VCpo, . 
By closing the clarifier switch S,g9,, a portion of 
the regulated 6V is applied, shifting the frequency 
+3 kHz, depending on the setting of clarifier con- 
trol VR5. The VRj,o9. on PB-1451 blanking unit is 
used to establish the zero set for the clarifier. 


The VFO output signal is fed through the 
amplifier/buffer stage, Qgo9., 2SKI9GR and Qgpo; , 
2SC372Y, and the low pass filter to the OUT ter- 
minal. From there, the signal goes to the PRE-MIX 
UNIT. 


FIX UNIT (PB-1447) 


In addition to normal VFO operation, 11 crystals 
may be used for crystal controlled operation. The 
selector switch located on the front panel of the 
transceiver selects the crystal in use. The trimmer 
capacitors, TC,,5, — TC,5;,, are for fine adjust- 
ment of each crystal frequency. 
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Figure 25 


FIX Unit (PB-1447) 


The FIX channel crystal oscillator Qh.o;, 
2SK19GR oscillates at the frequency of the crystal 
selected by the CHANNEL switch. The frequencies 
of the crystals must fall between 5.0 MHz — 5.5 
MHz. 


The crystal signal is fed through the amplifier/ 
buffer stage Qi59,, 2SC372Y and a low pass filter 
to the OUT terminal on PB-1447 (FIX UNIT). 


PRE-MIX UNIT (PB-1439) CRYSTAL UNIT 
(PB-1441) & BPF UNIT (PB-1442) 


The FT-301 transceiver utilizes a unique technique 
of premix to minimize the signal distortion. The 
VFO signal is premixed with a local crystal oscilla- 
tor signal and then fed to the mixer stages of the 
transmitter and receiver. 


Crystal oscillator Q.j5,, 2SC372Y produces a 
heterodyne signal selected by the band switch. The 
signal is fed to the double balanced mixer Onn 
MC1496G where the signal is mixed with a signal 
from the VFO or FIX oscillator to produce the 
local signal for each band. The local signal is then 
fed to the wideband buffer amplifier stage Quy, , 
2SK19GR, Qj, and Q,o;, 2SC784R through the 
bandpass filter unit (PB-1442). The local signal or 
the premix output is obtained at J701. 


For 80 meter, the VFO signal is directly coupled, 
through the buffer stage, to the transmitter and 
receiver mixer in the RF unit. 


For reception of WWV, a 13.9985 MHz crystal is 
used for the crystal oscillator Qj5,. The 5 MHz 
standard signal may be heard with zero beat with- 
out use of the VFO. The BAND switch must be set 
to WWV/JJY and the MODE to LSB. 
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Figure 26 PREMIX UNIT (PB-1439) 
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Figure 27 
Crystal unit (PB-1441) 


Figure 28 
BPF Unit (PB-1442) 


The frequency relation of the FT-301 is shown in 
Table 2. 


Frequency | Crystal | Premix out 


MHz MHz MHz MHz MHz 
str eet) L620 LOeS= 11.0 


; ; 44. 


VFO: 5.0~5.5MHz IF: 9MHz 


13.9985 


A study of the block diagram on Page 12 will also 
prove useful in tracing the various signal paths 
through the transceiver... 
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Figure 29 FP-301 Circuit Diagram 


AC POWER SUPPLY 


The FP-301 AC power supply is designed for base 
operation of the FT-301 SSB transceiver. However, 
this high current regulated power supply can also 
be used for other purposes such as when there is a 
requirement for a regulated 13.5 volt DC supply 
from AC power sources. 


MODEL SPECIFICATIONS 

FP-301 Output 13.5V DC — Max 25 
Amps for FT-301 or FT-301D 

FP-301D Output 13.5V DC — Max 25 


Amps for FT-301 or FT-301D 
with automatic ID and digital 
clock 


CIRCUIT DESCRIPTION 


The power supply is designed to operate from 
either 100, 110, 117, 200, 220 or 234 Volts AC, 
50 or 60 Hz. 


A transformer is energized by two primary wind- 
ings which can be connected in series for 200, 220 
and 234 Volts and in parallel for 100, 110 and 117 
Volts operation. A secondary output voltage is 
rectified by a full wave bridge rectifier consisting 
of diodes, D, , D, , D,; and D, , 12CD12. 


The rectified DC voltage is stabilized by a voltage 
regulator consisting of Q, through Q,, 2SD114Y, 
Q, , 28D235 and Q,9, , TA7089M. 


The regulator Q,9, works as a current limiter to 
protect the over current failure of the regulator 
transistors. 


The FP-301D has a built-in digital clock and auto- 
matic identification circuits. The digital clock dis- 
plays the time in hours, minutes and seconds and is 
synchronized to the supply voltage frequency, 
50 Hz or 60 Hz. The frequency can be selected by 
changing the internal windings. The display can be 
selected for either a 24-hour or 12-hour system 
with a switch at the front panel. 


The call sign for automatic ID will be programmed 
into an integrated circuit by our authorized dealer 
at a minimum cost. 
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FREQUENCY COUNTER UNITS 


A frequency counter is incorporated for accurate 
and easy frequency readout by the display diode. 


The frequency readout unit consists of a counter 
unit, frequency converter unit and a display unit 
by LED (Light Emitting Diode) to display operat- 
ing frequency in the dial window. 


The counter device utilizes LED to display the 
lowest digit of 100 Hz, however, the counter unit 
counts to 10 Hz to avoid the annoyance of flicker 
of the last digit. 


The diode matrix circuit selects MHz display which 
corresponds to the setting of the BAND switch. 
The VFO frequency of 5 to 5.5 MHz is connected 
to 13.0 — 13.5 MHz and the counter counts this 
frequency. 


COUNTER MIXER UNIT (PB-1541) 


The heterodyne oscillator Q,35,, 2SK19GR oscil- 
lates at 18.5 MHz crystal frequency. A varactor 
diode, D,,,,, 182209 is connected in series with a 
crystal and shifts the crystal frequency to calibrate 
frequency from front panel. The varactor diode 
voltage is supplied through the potentiometer 
marked CA4B. The oscillator output is fed through 
a buffer amplifier Q..9,, 2SK19GR to the mixer, 
Q,203 » 9N76514 where the incoming VFO from pin 
5 of printed board is heterodyned to 13.0 — 13.5 
MHz signal. 


The diode matrix circuit consists of a read memory 
IC, Q201, MSL-980Y2 and diodes D329, — Dyayo, 
1N60AM for preset counter adding 500 kHz to the 
VFO frequency and‘ for 7 MHz, 5 MHz, 10 MHz 
and 20 MHz display. 


The diodes are grounded by the BAND switch in 
order to make BCD input terminal “L’’. The 
matrix circuit is so composed that unnecessary 
BCD code is grounded as BCD input of Q)jo; — 
OO og ateu im» ievel. 


Qs106, FIL308 is only used to display 1 or 2 for 
10 MHz and 20 MHz so that A or B of BCD input 
terminal is set to “H” through inverter Qyj2, 
SN7404 for 10 or 20 MHz display. 


For 5 MHz JJY or WWV signal, the counter dis- 
plays 5,000 kHz, regardless of VFO frequency, by 
closing gate 1 of the counter input. 


The clock signal is oscillated by C MOS IC Qy04, 
MSM5564 which also contains 18 stages of the 
binary counter. The 655.36 kHz signal is then 
divided by the binary counter into a 5 Hz signal 
which is amplified by a buffer amplifier Q).,, 
2SC373 and is used as a gate signal for counter gate 
oe 


DISPLAY LOGIC UNIT (PB-1542) 


The heterodyned 13.0 — 13.5 MHz signal is wave 
shaped and inverted by Q,,,;>, SN7404N and then 
fed to gate 1 of Qiio,, SN7400N. Gate 1 closes 
when the BAND switch is set to JJY/WWV posi- 
tion but opens for other positions. 


Gate 2 is controlled by a 5 Hz gate signal and 
counts the number of pulses passing through the 
gate. The output from Qji95 is then fed to Q,,5,, 
SN7490N which counts 10 Hz. Q,,;9, generates a 
pulse each time it counts 10 pulses. 


This pulse is fed to Qj9, which displays a 100 Hz 
digit. The pulse is also used as a clock pulse for 
Q5102 > Quio3 and Quiog to count 1 kHz, 10 kHz and 
100 kHz pulses. 


Q)101 — Qb103, TIL306 contains counter, latch 
decoder, driver and LED in one package. Qyio,, 
SN74160 is used as a preset counter to add 500 
kHz for such bands starting from 800 kHz. The 
BCD code output from Qjiog is fed to Qiog, 
TIL308. TIL308 does not contain counter circuit. 
Q.112, SN7404N is used as inverter. A part of gate 
pulse is fed to Q.;,;,, SN7400N to generate reset 
and memory signals. 


Zé 


r= ve _ 
‘ 
or ‘ i 4 ue 
ey oni salt hem eee 40. R08 08 
teach S 4 ‘ ay ? y ‘ 4} 2 a 
Ma Vala eave OV ID + . sang: 33 1 aR : ae oh 
; » " * * " - af p a a 
yy AIE TaN ob lal? Ye tT ateq yartects) Rares. 
: s wot é i el oa, pe on a 
Sa vid 1, ae ie 
4 of ea © | ra we 
Dvd Ont ihe Ablairger AOS oes 4! 
3 nna roy err) ei otal ‘ 
’ ; na be haw ba2edh *) ; Me 
| eve! i ain |. OP) CRO. oF bys TANS: SRE 0.5, “abniion a Me y 
j ' ; 41a ae pipe e bi i 
i. ’ . 4 ; wa rE anh weg & ay a Se : ris ‘quleet ee witeouiand be Ss 3 
F ay j J L . . i aa y 
; ‘tics wt ¢ gt Beiliiciatt areal? “aso in he re ye ‘no 
, ; 
as aS BSA! ise SY GORA uke ye ee Bots be a re GD nl 
STATA Ghana, PA. Wily Ts at hye iets 
P } 7 1 i, as \ 
| 7 Vig Toe Naas Ae oh ae 
‘ y wt J 5 e =) sit : \ a Fass as? > eelinn ) a, MR Ieaatls wit tt 
iy > TUAW VAD vi Srey aa tt 20 oft jxaves oe shi 
. Y d “st t a < 4, ey 
My : ey, hea Sica ey arn oon aie ae Tey ba contri wale Bn CHF 
> & : : ' F i i e . ener ie Gaye i : 
ay -o.e% eat CRIN eras wl A ; vr) hoe f aA 
; eh, Ce ae (fod rare a fa a oa hel eT me SO) yan, 
{ ‘6 ‘ ' 8 ts ’ - i am | ERE ore ; = bg Sah ey ae 
a - b aoe bs ® 
ty oe al) eo Vane OT EB. oY SS i Se bag ? 
‘ I ; er ts . i > as - 1¥ oy we La. 
f eH} iow odes wath tm gta 
~ ety! ay Hh te thin tg ty Tere eee hyes§ cere . Pett AR i > tw OH 
- } ¥ i} stad Late ust) rng bne xf j é 
q ‘ a! ae bs al fe ay. : 
‘ } ~ ' 1% i 
; =e 7 Leh 0, 7 
‘ " ‘ 
é io ri b ¥ 7 ‘ ; rey ’ aa 7 
f A A SS PN ea, THU f 
ag eye’ ki | eu Q ee * hi : Ale , 
o> P 7 
7 tet “Rade Az ye a Oia >i 
=.13 Lf “ eA it i , ae ") , A Seda vin ts rats af Wy 
. or * +4 ‘ VE . D' 2 rr 
i = A ‘a if tS ary ao by i TA 9 cz th oe aa ‘3 
yi rhe ( : overed Hise) Cay ki bata es y OP) eit sf 
mb ¥ at ‘iors; ea Bier eu 
seston ent dyads 5 tings 
} , 
y ; ' i : rf sg) VD LIE ve heat yao Miake, ony 
4% an a . 94 OS iy * 
2 : oot (he) 
4 t re ALY 8.0) wt 
“ j Cte ‘ | f { 
1 ; | L J v % " 
~ ee ) j 4° “4 I 
ont ‘ 4 y 
" dy 
“ > Pies fr] mp ih | 
i F ‘ : U7 te OF Aw 
yy + ih 
ha ; } A” aa i Oty * We 
. venirstaert beat nd GF ShTa3 
fi . ahh @ , ; fan Be; 
i , wo RABEO, ‘H Mm é stint . ¥- 
‘ f iT] 
hh F : ; el Eafe. bas, «dhe + arene 
hay 4 5 ‘ ape nr Oe ay a el eae ri 
5 a 


: | Fj i : ; mor oe j vie 
Th st tn, ae a ae . Peek 


— fe ee eet Se ee ee eee er ee ee ee ee eee eee ee 


(qluG) Avldsig dIBO'T “WUE JOXIA] JOJUNOD) PINs) AvjUSIG, [byfo1G {EB vensois 


eas rae 


ees 5 
LINDYID AV1dS10 TWLIDIO | 5 
Rersaace ‘Q3.1L0N 3SIMY3H1O 
SSTINN 47 NI SYOLIDVdYD Tv LINN XIW Y3LNOD IpSl-Bd | 
poo nee eee ee 
+ObLNS Z11ZO ( a 
esoisi 122Q OObzNS N12 | 38 
WVOONI O1ZZ~10220 ObZNS ONz 
€Le9Sz S0z2D OObANS 6012 a) § 
pOSGWSW $0220 O9IbZNS 80120 8 | 
vIS9ZNS ©0220 O6bZNS 20120 2 | 
61xSz ZOzzO © BOE TIL.--9OI2~poIzd ma @ l 
2-A0867 lozzd. SOL = EOIz-l01z 
LINN 91907 AWIdSIa sla ee ters oH mun (ied | | 
2eSI-Gd ‘3LON | HES ugh cea] @) az vozz2 |S \—-Y 102294 | 
° —— —— cy 
i \oez Bam | Sees ZOZZO acd if | 
\ fo} =—(_) AGHIt 
TT 3 eg220 | 
(eR ee Sees on eee eee oes 
ll [ 7HWS62 ZHWOSZ —_ZHWS"AZ ZHNO'8Z 71 
i Loh — 33357 -- — nest —--—-- 2 pa | 1 | 
62229 [y4 d { 
it] errant +———_ ! | 
a Fo [soars Laces] © fa se ane areas apa’ 
— | | H ‘ ‘ it 
S | | ae ae | 
6 | | i ij { fat t 
=i cls tet | ; | 
i | 
ios 2 re ees SS ee mm | ! 4 
ies eo ee etd ear, qu 
ei] caer] pan | | fs 
i { | 
eee ee a { | 
ee ee ee | 2HWOLZ ZHWO'IZ ZHWO'b| ZHNO'SZHNOZZHWS'S = ZHI! { 
LO Oe Ba sah ENS eer ost | 
Gzzz9 2229 tée2 61229 
| ae | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
{ 


Bet) bet (bet nt grees 


eh 


thse | ae 
\ c ; a i ‘a 
7 ° f “41 
x | 
va 1 


shh 
a tm 
= 

* 


ee, t 
ae 


oy 
1 Fabs ite 
> ‘ ag ? a to 
5 1 : 2 ' 7 : 
» ." 
7 be he ) 
a ai _ 
fi fe | Sirah 
at ] 
i ae 
a } i a) Rear low gn ye 
72 | ray 7 ad 
i iy ; : Wea 
: : . 
i - 
i bed 6 i fi 
t ; | iad 
a 7 ) en Ft ) t 
' I M J io a A ‘ 
Po | ‘ ~ th ‘ 
ee ry) Betinde 
oe 2 Oe we et A a; 
oe. 7 
a a %. 
i te 4 ' ’ ih 
: a hi 
7 i 
< 4 € a 
2 x 4 I J § Lei 
* 4 * ' 
» oe ! £ 
‘<¢ U 
4 A 
&, ae “a ; ‘ 5 ig 
¥ Ye gel ‘ , 4 
ug t } : ; i 
7 ry i ‘ 
i arr 
ae ‘ eh Tm 
ry 
. " 4 
. a ae Ee 
oh? ‘ 
4 
r 4 
i 
y a Capra gad te on 
tar ‘ i 4 
+e t a2 if 1 
{ ¥, 
Le vt P 
2 i xt : é 
a a 
“9 i “ed 
J (ia 
ot | uy re pe® 
' } { | H — 
> Sl ; if 
na : ih tA 
"hi _ "y + 4 y ie 
: i F i 4 * : Host J : om 
as OT onda ' ee 
' ta aa’ eae eee ae 
ee | “ 4 hos a { a + 
¢ vo dangly 4 . : 
‘ ‘ are (. been AD { 
: 4 7 cat acts 8) 
é ed | aaa t 
: 
;. a. spar 4 } 
‘a “el TR ae ; ” ; 
. hs ee a | ' 
j s Ae ‘es: ‘ ow j l 
’ ” ' Or iat. ; ; 
¥ a if os) at t Td j en. 
_ eh low + 
a ee  . ' 3% 
; y ] asi ee 
, 9 A } 


4 me ' i { ' — 4-4 : { 
i] 4, : 
| hontere ; det 
e . . ve y's ' ‘ if _— oat a 
| sh otis eRe TT eet eae 
’ . "y ; be iw by b oy Pit & 
Penne: feet ora 
R : < iva ¢ AS es Keane 
' ope ) + a 4 fq c ‘ ye me el a np Say 
TA ee the 
wf ry brighal) aa { | 
si °4 : re aes 2 wnt Gaanaded mice 
Cie Se | 
t ¢ 
ay aa ts | eh, 
ag ‘ ae ar ae 
sy) v4 I a | * 8 F f i "y a a at 
dh | og “iy ‘eer ! Mey Le ae gh Ae 
ben) ipo (+ a nme me ede as la eo ad 
7 ae ~ i F ; '* i * an vies ING 1" rFe (4 val 
- 2) ‘ ‘ 7 ~o fea dapat / anes ca 
: : . 
+t 
) ’ { eo 
\ i i 
a4 
; ff ee - 
‘3 
‘ ¢ 
: t ' ‘Ming i 
i} 4 Vy abe ot 
ah 7. y py | 
; 4 aa 
; prt 1s +4 ‘ Mee i, 


a tittle eile hialiaitel 


3 
: 
5 


MAINTENANCE & ALIGNMENT 


GENERAL 


This transceiver has been carefully aligned and 
tested at the factory prior to shipment. The reliabi- 
lity of the solid state devices used in the FT-301 
should provide years of trouble-free service if the 
equipment is not abused and proper routine main- 
tenance carried out. 

Do not attempt to align the transmitter without 
having the proper antenna or a dummy load con- 
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Figure 32 FT-301 Top View 


DISPLAY 
LOGIC 
UNIT 


Figure 34 FT-301D Top View 


nected to the transceiver. We recommend off the 
air testing as a courtesy to other operators. 


The following alignment procedure requires certain 
test equipment such as an RF signal generator, an 
audio oscillator, a sweep generator, an oscilloscope 
and a VIVM. Without proper test equipment, do 
not attempt to adjust cores or potentiometers. 
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Figure 33. FT-301 Bottom View 
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Figure 35 FT-301D Bottom View 
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AF UNIT 
(1) SSB CARRIER POINT ADJUSTMENT 
(TC501, TC502) 
(a) Settings: 
BAND. (iu.c eee 20 
DIAL see 14.25 MHz 
MODE? heen CW 


(b) 


(c) 


(d) 


(e) 


Tune to transmit at the maximum power. 


Connect the output of an audio oscillator to 
the microphone input. Set the frequency at 
1 kHz and transmit on USB. Adjust the MIC 
GAIN control for 50 watts RF output to the 
dummy load. 


Shift the audio frequency to 300 Hz without 
changing the audio output level or MIC GAIN 
control. 


Switch between USB and LSB while adjusting 

nd TCso2 for LSB to obtain 
12.5 watts output on each sideband. (For the 
80 meter band, USB and LSB will reverse but 
you are on 20 meters now.) 


Return to receive mode. Switch the MODE 
selector back and forth between USB and 
LSB to verify that the tone quality of the 
noise on the two sideband modes sounds alike. 


Figure 36 AF Unit (PB-1437) 


(2) CARRIER BALANCE 


(a) Settings: 


BAND) teeter: ha: 20 
DIAEAS 2 tse ase 14.25 MHz 
MODE (ivi. 4). USB 


No input to the mike jack. 


(b) Connect a dummy load to the antenna recep- 
tacle and the RF probe of a VI'VM to the 
antenna receptacle, Jl. 

to minimize the VIVM 


reading. 


(c) If no VIVM is available, use a monitor 
receiver and the 
minimum S meter reading. 


(d) Repeat this procedure until a minimum read- 
ing is obtained equally for both sidebands. 


FILTER UNIT, IF UNIT 


IF GAIN S METER ZERO SET 


“OVRio1) S METER FULL SCALE SET (VRyo2)/ 


(a) Settings: 


BAND Oi 3. 8 20 

DLA eee tates sa 14.25 MHz 
TUNE tere 20 METER 
SELECTOR tsi INT 
CHANNEL Soa VFO 

RE GAING es MAX 


(FULLY CLOCKWISE) 


Connect the output to a stable signal genera- 
tor to the antenna receptacle. Set the signal 
generator output to O dB and frequency to 
other than 14.25 MHz. 


(c) Set the generator frequency to 14.25 MHz at 
0 dB output. Adjust the TUNE and DIAL for 


maximum sensitivity, 
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Increase the 


(e) Repeat above procedures as required to 
achieve correct zero and maximum indica- 
tions. 
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Figure 37 


Filter Unit (PB-1435) 


401 Qaoo 


V Qive Qao7 Qaow Qios 


IF Unit (PB-1436) 


Figure 38 


VOX UNIT 
(1) ANTITRIP INPUT LEVEL (VRgo; ) 


(a) Tune in a signal on SSB and adjust the AF 
GAIN control to a normal listening level. 


(b) With microphone positioned near the speaker, 
increase VOX GAIN control until it switches 
to transmit automatically. 


ee Ex cen) A in id ie Z 
- Fi 3 ty, p’) 
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Figure 39. VOX Unit (PB-1438) (Option) 
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(c) Set the ANTITRIP to the 
minimum point that will prevent the speaker 
output from tripping the VOX relay. 


(d) Speak into the microphone normally to see if 
it activates the relay to transmit mode. If not, | 


“VRet may be tured too far, 


(2) VOX DELAY TIME (VR,o, ) 


\ 


(a) Adjust the delay contro or suitable 
release time. Turning clockwise will give a 
longer delay time and counter-clockwise will 
give a shorter delay time. 


(b) Fora break-in CW operation, VReo2 should be 
adjusted for a suitable delay time as well. 


(3) CW SIDETONE LEVEL 


In CW operation, the sidetone circuit is activated 
for monitoring and the CW sidetone level may be 


adjusted with potentiometer VRips. 


(4) MARKER GENERATOR FREQUENCY 
(TGo1 ) 


(a) Settings: 


BAND athe were de JJY/WWV 
TUNE ace ee. 2 
MODE BA Aw LSB 


(b) Receive WWV with zero beat by adjusting 
TG; on the crystal unit. 


(c) Turn the MARKER switch on and zero beat 
the marker signal against 
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~ “RF SPEECH PROCESSOR 
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The optional crystal filter XF 29; is required to 
operate with the RF SPEECH processor. 


(1) Level adjustment when the processor is used 


(a) Adjust the MIC GAIN control to a proper 
setting. Refer to blanking unit adjustment on 


Page 31. 


(b) Apply a 2 mV, 1 kHz signal to the mike input 
jack. 


(c) Connect a VIVM to pin 11 of the FILTER 


unit while VRjo3_ is turned fully clockwise. 
(d) Adjust VRjo, So that the VTVM reads 40 mV. 


(2) Level adjustment when the processor is “‘off”’ 


Turn the RF PROC switch ‘off’ and adjust 


Sawee the VIVM reads 40 mV. 


VReeos VR2oz VR2o1 


Q 
728 T204 
T206 eke 
XF201 
(OPTION) 
X201 
Qoos 
ak ¢ Baek eS S ; Qoox 
| b | Le T20e 


T205 Q204 T203 Qzo2 Qoos T201 Gan: 


Figure 40 NB Unit (PB-1434) 


VFO UNIT 


It requires skilled technique and knowledge to 
align the VFO unit. It is, therefore, recommended 
to refer all VFO work to qualified personnel 
should a case develop where a repair is needed on 
the VFO unit. 


TC: ---- A split type trimmer capacitor for 
temperature compensation. 
TCyo2 ---- Band setting trimmer capacitor. 


VFO Unit 


Figure 41 
PREMIX UNIT, CRYSTAL UNIT 


The 160 mA, 10 mA, 10 mD and WWYV crystals are 
optional and their corresponding fine frequency 
setting trimmers have been factory adjusted with 
the standard crystals. 


PREMIX CRYSTAL OSCILLATOR 


4 


When optional crystals are installed, no alignment 
required. Sh ed an adjust- 


ment for some reason, all other trimmers (TO,9, — 


TG.) have to be realigned. 


(a) et the BAND switch to 10D 
and connect the RF probe of a VITVM to 
TP,o1 of the PREMIX unit Gunction of Cus 


and Cyo4/ 


(b) Sa a maximum VTVM reading, and 

en rotate the core counter clockwise until 

the VIVM reading indicates 50 mV. (Do not 
rotate the core more than one full turn.) 


(c) Set the BAND switch to 10C and adjust TCyo7 


(d) Repeat the same procedure as step (c) on 
o, for 10B through 160 meter 
bands respectively so that the VI'VM readings 
indicate 50 mV. (There is no trimmer capaci- 

tor for the 80 meter band.) sc 
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(e) set the BAND switch to JJY/WWY. Freset 
its mid point (at half capacitanc 


ing. Set the MODE to LSB and the TUNE to 


TC's04 (15) 


TOR) aA 
TCoos(10A) Pani ig mh, i 
nD) 


X 905(10A) 
X 906 (10B) 
X 907(10C) 
X e0s(10D) 
X so(JJY) 


oe | 
roe 7), ag oy s; 


mG sen loc) La 
TCH LOUY. 


TCARTIE % i watt megs or0 (11) 


[teal FE) rr 


TC go6\t/ oF a (10B) 


Figure 42 = Crystal Unit (PB-1441) 
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PREMIX Unit (PB-1439) 


Figure 43 
BPF UNIT (PB-1442) L 
(1) BANDPASS FILTER (Gees == Teo) 


The adjustment of the bandpass filters is critical to 
the spurious response. It requires a sweep generator 
and a scope for proper alignment. 


(a) Remove the jumper wire between TP, and 
TP.52 on the PREMIX unit. (TP. is not 
shown on schematic, refer to Fig. .-) 


(b) Connect the output of a sweep generator to 
TP.o. and the RF probe of a scope to TP, . 


(c) Set the VFO SELECT to EXT to disconnect 
the VFO from the circuit. Apply 30 dB sweep 
output to TP, . 


2 of the unity scale, and then adjust TG. for — 


{d) Monitor the wave pattems on the scope dy 
offsetting the balancing pot VR, , on the 
PREMIX UNIT. 


(e) Adjusts tt the passband 
characteristics become as flat as possible 


within the passband range specified. 


BAND BPF PASSBAND 
160 10.5 — 11.0 MHz 
40 16.0 — 16.5 MHz 
20 23.0 — 23.5 MHz 
15 30.0 — 30.5 MHz 
10 37.0 — 39.0 MHz 


(f) When completed, re-install the jumper wire 
between IP,,; and IP.55.. 


(2) PREMIX BALANCE (VR,p; ) 
(a) Set the BAND switch to 10 mD. Connect the 


RF probe of a VIVM to the pinjack, J,), , and 
a minimum reading. 


(b) Return the VFO SELECT to INT and make 


sure that the VWIVM reading indicates 
between 0.7 — 0.9V. 


T1005 T 1003 T 1006 


i 
f 
E 
f 
F 
pat 


a i. (id Gabe) 
Figure 44 BPF Unit (PB-1442) 


FIX UNIT (PB-1447) 


The trimmer capacitors TC,59, — TC,s,, are pro- 
vided for fine frequency tuning of fixed channel 
crystals. The 12th socket is for auxiliary and it is 
not connected to the switch. 
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Figure 45 Fix Unit (PB-1447) 


RF UNIT (PB-1433) 
(1) TRANSMITTER MIXER BALANCE (VRio; ) 


(a) Transmit on the 80 meter band in CW mode 
with the TUNE set to 6 of the unity scale. 


(b) “Adjust VRjo) for a minimum power output. 


(2) RECEIVER MIXER (Tj, ) 


Tune the transceiver to the internal marker signal 


‘ (3) 9 MHz TRAP (Tyo; >» T1401 ) 


(a) Set the BAND switch to the 40 meter band 
and tune the transceivr for maximum sensi- 
tivity with the TUNE control. 


Figure 46 RF Unit (PB-1433) 


(b) Connect the output of a signal generator set 
to exactly 9 MHz, and apply enough output 
so that the S meter indicates S6 — S8. 


bo SSR NCR Bo the 
for a minimum S meter 


reading. 


(d) Increase the output of the generator and 
repeat step (c) until the lowest S meter read- 
ing is achieved. 


BLANKING UNIT 
(1) SETTING OF MIC VR (VRjop; ) 


(a) Connect the output of an audio generator to 
the mike input jack and a VIVM to pin 5 of 
the IF unit. Tune the transceiver to transmit 
on the 20 meter band in USB. 


(b) Transmit with a signal input of 2 mV at 1 kHz 
and adjust the MIC GAIN control, VRioo:, 
for an 80 mV VTVM reading. 


(c) If using a microphone other than the one 
furnished with the unit, it will be necessary to 
readjust the MIC GAIN control. 


(2) CLARIFIER ZERO SETTING (VR,joo ) 


(a) Tune the transceiver to the marker or signal 
generator on any band. 


(b) Set the clarifier control to its centre 
(12 o’clock position). With the CLAR switch 
turned on, tune the dial for zero beat. 


(c) Turn the CLAR switch off and zero beat by 
adjusting VRjo2 - 


salts 


at, 


Qi 902 


VRi 902 


Figure 47 Blanking Unit (PB-1451) 
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LPF UNIT (PB-1445) 


(1) 


(a) 


(b) 


(2) 


(a) 


(b) 


(3) 


(a) 


(b) 


Cc)” 


BALANCING OF OUTPUT DETECTOR 
TRANSFORMER (TC,39; ) 


Set the ALC level control, VRj392 to fully 
clockwise position. Connect a dummy load to 
antenna terminal and time the transmitter to 


full output on CW mode at 80 meter band. 


Peak TC1301 for a maximum power output. 


"Pha 


: 
é 
xe 


10 
L, 


Figure 48 LPF Unit (PB-1445) 
ALC LEVEL (VR,3p, ) 


Transmit on the 80 meter band as described 
above. Slowly advance VR,39, in a counter- 
clockwise direction and set the VRj39, to 
the point where the power output starts to 
decrease. 


A care must be taken when adjusting VR,39, 
as a high SWR due to the antenna mismatch 
will cause improper setting of VR,3. 


OVERDRIVE PROTECTOR (VR,3o; ) 


Transmit on the 20 meter band in CW with 
100 watts output. 


Change the MODE switch to USB and while 
speaking into the microphone normally, 
rotate VR,39, slowly until the protection cir- 
cuit activates. This will be indicated by blink- 
ing of the S meter lamp. 


Stop transmitting, then return the control 
counter-clockwise 1/8 of a turn. This point is 
the proper setting for the overdrive protection 
circuit. Be sure not to return the control more 
than specified. 


(d) 


Turn the POWER switch off once to restore a 
normal condition. 


VR UNIT (PB-1448) _ 


(1) 


(a) 


(b) 


(c) 


VR Unit (PB-1448) 


AM 


EXCITER, DRIVE LEVEL 
(VRi601 a VRi606 ) 


Settings: 

BAND ar ee fein as 160 M 

DEA LA ade Cate 500 (on white scale) 

TUNES. 32s. 3) 160 METER 

DRIVE® 2c een: Fully clockwise 

MODE RSS cara. CW 

VRi302 On the ... Fully clockwise 
LPF unit 


Adjust the TUNE control for a peak output 
while transmitting. Adjust VR,.¢ 9, for 100 
watts output. It is necessary to retune the 
TUNE control as you adjust VRy¢o; - 


Switch the BAND from 80m through 10D 
and repeat the same procedure as step (b) for 


the corresponding potentiometers VRi¢9. — 
VRi60¢ for 100 watts output. 


VRieos 


pea tc? Pch blb 
sh i || CR/40/ 
X- F VRieo1 a7 


Figure 49 


UNIT (PB-1556) 


AM Unit (PB-1556) 


(1) 


(a) 


AM CARRIER FREQUENCY (TC; ) 


Connect a frequency counter to pin 2 of 
multi-connector. 
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(b) Set the MODE switch to AM position and key 
the transmitter. 


(c) Adjust TC; until crystal frequency 
becomes 8999.3 kHz. 


(2) FSK SHIFT FREQUENCY (TCooz ) 


(a) Connect a frequency counter to pin 2 of 
multi-connector. 


(b) Set the MODE switch to FSK position and 
key the transmitter. Adjust TC,992 until crys- 
tal frequency shift is 170 Hz (8999.13 kHz) 
when pin 3 and pin 6 of accessory socket are 
connected. 


(3) AM OUTPUT LEVEL (VRyo9; ) 
Set the BAND switch to 10B, MODE switch to AM 


and DRIVE control to fully CW position. Key the 
transmitter and adjust VR,o, for 25 watts output. 


X2001 TC2001 TC2002 


Q2003 Qoooa Qzroos 


Figure 50 AM Unit (PB-1556) 


PB-1446 TRIMMER UNIT) 


Figure 51 


(4) AM MIC GAIN (VRyoo02 ) 


Observe the transmitted signal on oscilloscope and 
adjust VRjo02 for 100% modulation. 


RF TRACKING 


Preselector Coils 
(TCy401 —TCQyai8 ) 


(T, -T;) and Trimmer Unit 


(a) Turn the TUNE control fully counter- 


clockwise and make sure that the knob indi- 
cates 0 on the unity scale. At 3.5 of the unit 
scale, the upper ends of the cores and the coil 
bobbins should line up with each other. 


(c) 


(d) Set the BAND switch to 80m, the VFO to 
3.5 MHz, and the TUNE control to the lower 
end of 80m segment (3 of the unity scale), 
then adjust TC,49, and TC,4,, for the maxi- 
mum power output. Return to receive mode 
and adjust TC,49, for maximum sensitivity. 


TCiais . 
EEGs) 
TCiaia => 
gta 5) 
Weare 6 Cras 
i) 
TCi407 +0, (>) 
TCnad C141. ()5) 
TCisos " 10 
Tenn 5 CS 
TCs 402 AG: 5) 
peg TOs 
ve eas” 
TCis03 


Figure 52 


Trimmer Unit (PB-1446) 
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(e) 


(f) 


(g) 


(h) 


(i) 


G) 


(k) 


Shift the VFO to 4.0 MHz and the TUNE 
control to the upper end of 80m segment (4.1 
of the unity scale), then adjust T, and T; for 
maximum power output. Return to receive 
and adjust T, for maximum sensitivity. 


Repeat steps (d) and (e). 


Repeat steps (b) and (c) and readjust TCy49, , 
TQyai2, TQyaig and TC, . 


Set the BAND switch to 15m, the VFO to 
21.0 MHz and the TUNE control to 7.5 of the 
unity scale. Then adjust TC,49,, TC,4,,; and 
‘TC,41, for maximum receive and transmit. 


Set the BAND switch to 20m, the VFO to 
14.0 MHz and the TUNE control to 6.5 of the 
unity scale. Then adjust TC,ao4, TC,4;9 and 
TC,41. for maximum receive and transmit. 


Set the BAND switch to 40m, the VFO to 
7.0 MHz and the TUNE control to 5 of the 
unity scale. Then adjust TC,493, TCyao. and 
TC,4:5; for maximum receive and transmit. 


Set the BAND switch to 160m, the VFO to 
2.0 MHz and the TUNE control to 3 of the 
unity scale. Then adjust TC,49,;, TCygo, and 
TC,4:3 for maximum receive and transmit. 


When completed, replace all shields, covers, etc. 
removed for access to the various adjustments and 
test points. 
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ENT atten) 
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Figure 55 Counter-Mixer Unit (PB-1541) 
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Figure 53 10W Amp Unit (PB-1443) 


Figure 54 Booster Unit (PB-1444) 
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Figure 56 Display- Logic Unit (PB-1542) 
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INDUCTOR 407 TA7089M 
RE CHOKE 401 3SK40M 
403, 409 2SK19GR 
404,405 2SC373 
FILTER UNIT 406,410 2SC735Y 
PB PRINTED CIRCUIT BOARD 402 2SC784R 
1435(A~Z) 408 2SC1383 
Q FET & TRANSISTOR D DIODE 
302 BED 12SK1I9GR 403 1S1007 
303 Ar. 2SC372Y 401,405~ 408, 410 i 1S1555 
301 GZ 2SC784R 402 BZ090 


404,409 W Z090 
D DIODE 


301,303~ 306, 310 Ge 1S1007 ex CRYSTAL 
302,307 Si 1S57555 401 HC-18/U 8999 .3kHz 
308 Zener W2Z110 


|_R RESISTOR 
XF CRYSTAL FILTER CARBON FILM 
301 9M-20A 407,411, 427 Ww 
302 CW__XF-90C (OPTION) 423 Z 
303 AM__XF-90B (OPTION) 424 Z 
304 SSB XF-92A 415 
405, 436 
R RESISTOR ‘| 410 
CARBON FILM [| 430, 435 
303 WW 569 | 417 
304, 312, 315, 316, 323 1009 | 414,422,425, 429, 433 
306, 308 3309 | 406 
305, 327 1KQ | 437 
309, 311 2.2KQ | 418 
313, 320, 321, 322, 326 3.3KQ | 431 
301, 329 6.8KQ | 408,413,416 
307, 310 10KQ | 412,426,434 
302 39KQ | 421 
409 
CARBON COMPOSITION 401, 403, 419, 432 
328 ZW 562 | 420 
404 
1 402 


POTENTIOMETER 
V10K8-1-2 


VR POTENTIOMETER 
401,402 V10K8-1-2 
Cc CAPACITOR 403 Z, 
CERAMIC DISC 
302 50W V 33 PEGCED BEC CAPACITOR 
307 Z SIPFOe) CERAMIC DISC 
301, 303,305,308~—311 7 0.014F 408 50W V 10 PF (CH) 
O1ISs SIGE S2 eZ SOaO 414 Z INE OZ) 
304, 312, 318,319,324 0.0474F 428 4 39 PEG) 
326 421 4 NADI EAC 2) 
a Ci Olyeusle 422 4 210 BISGIZ) 
306 16W V 104#F 401,417, 423 Z 0.001“4F 
403,406,407,409~412 7 0.014F 
416,424, 429,431,433 ~ 
i INDUCTOR 1 404,405,413,415,419 ~~ 0.0474F 


301 RF CHOKE 2504H 420,429, 430 


302 ~307 & 150#H 


MYLAR 

Ub TRANSFORMER 426,427 50W V 0.022uUF 
301,303,304 R12-4170 # 220140 418 Z 0.14F 
302 R12-4171 # 220141 


EEE CEROLYTIC 
402,432 16W V 104F 
IF UNIT 425 Z 100HF 
PB PRINTED CIRCUIT BOARD 
1436(A~Z) TC TRIMMER CAPACITOR 
401,402 ECV-1ZW_ 2040 20 EF 


Q IC, FET & TRANSISTOR 
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Li INDUCTOR 505, 506 50WV 39 PF(CH) 
403 RF CHOKE 22uH | 518 Z 100PF( ~ ) 
401, 402 Z ImH | 507,508 Z 150PF( 7 ) | 
501,502,511~513, 515 0.01“F 
T TRANSFORMER 503,504,514, 543 0.047uF | 
401 R12-4171 #220141 
402 R12-4170 #220140 |_ MYLAR | 
| 538,539 50WV 0.0022“F 
526 Z 0.0047KF | 
AF UNIT 528 Z 0.0224F 
PB PRINTED CIRCUIT BOARD 525,541,545 Z 0.047HF 
1437(A~Z) [544 Z 0.1“F 
Q IC, FET & TRANSISTOR | ELECTROLYTIC 
503 IC ga sid 519,524,529,532,534 16WV LHF | 
501 FET 2SK19GR 1523 Z 2.2uéE 
507 Tr 2SA695D 531 Z 4.7HF 
509 Z 2SB529D [527 Z 22uéF 
502 Z 2SC372Y 520~ 522,533 Z 33 HF 
506 Z 2SC711F | 534,542 16WV 100“F 
504, 505 Z 2SC1000GR 537,540 Z 220KF 
508 Z 2SD359D fe 
D DIODE ge TRIMMER CAPACITOR 
503~506 Ge 1S1007 501,502 ECV-1ZW_ 20X40 20PF 
501, 502,507 Si 1S1555 503 ECV-1ZW 50X40 50PF 
508 Z MV-5W | 
509, 510 Zener W Z090 ee INDUCTOR 
504 RF_ CHOKE 22H 
x CRYSTAL 506 Z 2504H 
501 HC-18/U 9001 .5kHz [| 501~503, 505 Z 1mH 
502 Z 8998 .5kHz 
Ss TRANSFORMER 
R RESISTOR 501 R12-4171 # 220141 
CARBON FILM | 
533 yw 109 | RL RELAY 
530 Z 229 | 501 (FE VAM LO 
522 Z 
512 Z 
505, 508,510,511 Z 
534 Z PB PRINTED CIRCUIT BOARD 
539,540 Z 2202 | 1438(A~Z) 
535 Z 2700 | 
501~503, 509,523,541 ~ 4702 [ Q IC _& TRANSISTOR 
517,519, 542 Z 1KQ | 604 IC SN72560P 
526, 528 Z 1.5KQ | 612 Z 34013(MC-14013CP) 
525 Z 2.2KQ | 607 Tr 2SA564A 
524,538 Z 3.3KQ | 605,608 Z 2SC372Y 
506, 507,514,516 Z 4.7KQ | 601~ 603, 606, 609 Z 230373 
518, 532 Z 10KQ | 610,611 2 2SC735 Y 
521 Z 15KQ | 
527 Z 47KO | D DIODE 
520 Z 56KQ | 601~603, 606 Ge 1N60FM 
504, 529,531 Z 100K© | 604,605 Zener WZ090 
515 Z 390KQ 
x CRYSTAL 
WIRE WOUND | 601 HC-13/UW_100kHz 
536, 537 WW 0.222 
R RESISTOR 
‘| CARBON FILM 
VR POTENTIOMETER 633,637 14W 1002 
501 V10K8-1-2 500OB | 603,613,621, 638 Z 4700 
606, 607,611,614, 619, 628, 639,641 ~ 1KQ 
c CAPACITOR | 605 2 2. 2KQ 
DIPPED MICA 629 Z 3.9KQ 
530, 536 50WV 330PF | 618,620, 624— 626,635 7” 4.7KO 
612 2 5.6KO 
CERAMIC DISC ‘| 604,610,615,616,631 ~ 10KQ 
516 50WV 10PF(CH) | 602,617, 622,627,636 7 22KQ 
509 Z 20PF( ~ ) | 609 Z 39KQ 
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608, 630,640 4W 47KQ | 714 4 W 4700, 


601 y 68KQ | 703,720 2 560 
623,632 y 100K | 708 Z 8202 
705~707 Z 1KQ 
CARBON COMPOSITION 712 Z 1.2K 
634 iW 1800 | 702 y 3.3K 
710,711,713, 718 Z 10KQ 
VR POTENTIOMETER 701 Z 15KQ 
603 V10K8-1-2 10KOB | 715,719 Z 100KQ 
601 2 5OKOB | 
602 Z 1MQOB 
VR POTENTIOMETER 
Cc CAPACITOR 701 V10K8-1-2 50KOB 
DIPPED MICA 
628 50WV 330PF | C CAPACITOR 
629 2 2000PF DIPPED MICA 
702 50WV 39PF 
CERAMIC DISC | 
632 50WV 15PF(CH) CERAMIC DISC 
631 Z 33PF( ~) | 716 50WV 8PF(CH) 
634, 635 Z 39PF( %) | 703~707,709,712~714 ; 0.01uF 
627 Z 82PF( ~) | 717,719 
614, 636 Z 0.047uF 701,708,710,711,715.. 7 0.047HF 
MYLAR hig INDUCTOR 
605, 618 50WV 0.001“F | 703 RF CHOKE 2504H 
612, 626 Z 0.01H#F 701,702 Z ImH 
621~623 Z 0.022uF 
606, 608 Z 0.047HF 4: T TRANSFORMER 
701 s220017 | 
TANTALUM 
613 50WV Doe Gee! JACK 
602,609 Z 10“F 701 SQ3056 : 
ELECTROLYTIC FB FERRITE BEADS 
601,607,611, 619 16WV 1uF 4A-RI 3X3-1 
625 Z 2.2uF 
624 Z 4.7HE 
604,610,616,617,620 ” 10“F 
603 Z 22uE PB PRINTED CIRCUIT BOARD 
615 3 Z 47 LE | 1440(A~Z) 
630 Z 1004F ae 
Q FET & TRANSISTOR 
802 FET 2SK19GR 
TOM TRIMMER CAPACITOR 801, 803 Tr 2SC372Y 
601 ECV-1ZW 50X40 50PF 
D DIODE 
‘ik INDUCTOR 801 Varactor 182236 
601, 602 RF CHOKE 4mH 1) 
R RESISTOR 
sw SWITCH CARBON FILM 
601 SS-12-04 [809,811 ww 1002 
807 Z 4700 
805, 808 a 2.2KQ 
- PREMIX UNIT 802 Z 3.3KQ 
PB PRINTED CIRCUIT BOARD 801 Z 10KQ 
1439(A~Z) | 803 Z 18KQ 
804 Z 22KQ 
Q IC, FET & TRANSISTOR 806, 810 Z 100KQ 
701 IC MC1496G 
705 FET. 25K19GR = 
702 Tr 2SC372Y e CAPACITOR 
703,704 Z 2SC784R DIPPED MICA 
826 50WV 2PF 
R RESISTOR 807 y 8PF 
CARBON FILM 808, 814, 818 Z 33PF 
709 vA 56Q | 811 Z 240PF 
704,711 Z 1009 | 813,821, 823 2 470PF 
716 Z 270Q | 802,822 Z 1000PF 
won 4 3300 


om 


; 
j 


CERAMIC DISC T TRANSFORMER 
809, 810, 812,815,819 50WV 0.014F | 1001 (160m) # 220018 
820, 824, 825 1002 (40m) # 220019 
ae 1003 (20m) # 220020 
CERAMIC T. C 1004 (15m) # 220021 
801 50W V 4PF UJ | 1005 (10m) # 220022 
805 Z 9PF UJ | 1006 (11m) # 220043 
803 Z 20PF_ UJ 
804, 806 Z 20PF NPO 
; 10W AMP. UNIT : 
vc VARIABLE CAPACITOR _| PB PRINTED CIRCUIT BOARD 
801 BS240DS114 1443(A~Z) 
LG TRIMMER CAPACITOR Q TRANSISTOR 
801 TSN 170C 1101 2SC1589 
802 TSN 150C 1102,1103 S10-12 
i INDUCTOR D DIODE 
801 Oscillator Coil + 220030 {_1102,1103 Si 10D10 
804, 805 RF CHOKE 1.8#H | 1101 Zener  YZ33 
803, 806 Z 250#H x 
802 Z 1ImH | R RESISTOR 
CARBON COMPOSITION | 
J RECEPTACLE 1105 WW 4.70 
801 CN-3561 1107,1108 Z 150 
802 CN-3965S 1103 Z 222 
1109 Z 390 
TIIOS(t1 Z 1002 
CRYSTAL UNIT 1101 Z 1800 
PB PRINTED CIRCUIT BOARD 1102 Z 3300 
1441(A~Z) 1106 Z 8202. 
| 1104 2W 820, 
x CRYSTAL 
901 (160m) HC-25/U 16.0MHz 
902 (40m) Z 21.5MHz | C CAPACITOR 
903 (20m) Z 28 .5MHz DIPPED MICA 
904. (15m) Z 35 .5MHz i 1110,1112 500WV 75 PF 
905 (10mA) Z 42.5MHz | 1111 Z 150PF 
906 (10mB) Z 43 .0MHz 
907. (10mC) Z 43 .5MHz CERAMIC DISC 
908 (10mD) Z 44.0MHz | 1109 500W V 0.001“F 
909 (WWV/JJY) Z 13998.5kHz 1105 Z 0.007HF 
910 (11m) Z 41.5MHz | 1101,1108 Z 0.01“F 
1102~1104,1113,1114 ~ 0.047HF | 
xs CRYSTAL SOCKET 
901 S-20 MYLAR 
902 S-19 Mee ITS TLIG 50W V 0.2uF | 
S CAPACITOR val ELECTROLYTIC 
DIPPED MICA 117, 50W V 14F | 
904 50WV 220PF | 1106,1107 16WV 33 KF 
CERAMIC DISC ke INDUCTOR 
903 50WV 20PF(CH) | 1101 RF CHOKE # 220031 
902 Z 82PF( ~) | 1102 Z # 220032 
901 Za 150PF( 72 ) 1103 ,1104 Lowpass Coil + 220033 
Ke TRIMMER CAPACITOR ke TRANSFORMER 
901~ 904, 908, 909 ECV-1ZW 50X32  50PF | 1101 # 220023 
905 ~ 907, 910 ECV-1ZW 20X32  20PF [| 1102 # 220024 
- BPF. UNIT 100W .AMP. “UNIT ‘ 
PB PRINTED CIRCUIT BOARD PB PRINTED CIRCUIT BOARD 
1442(A~Z) 1444(A~Z) 
R RESISTOR Q TRANSISTOR 
1001 ,1007 , 1008 a 1201, 1202 
1003 ~ 1006 Z 1203 
1002 Z 
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R RESISTOR 1301, 1302 V10K8-1-2 10KOB 
CARBON COMPOSITION 
1210 ZW 2 2008C CAPACITOR 
1203 ,1205 150 DIPPED MICA 
1306 50WV 330PF 
1312,1314 500WV 100PF 
METALIC FILM 1315,1317 Z 150PF 
1206 , 1207 1W 390 | 1313 2 180PF 
1202 2W 562 | 1316,1318, 1320 y 300PF 
1201 5W S30 11319113211 S23 y 620PF 
1324 , 1326 Z 1000PF 
CEMENT 1322 2 1200PF 
1208 10W 250 | 1325 Z 2000 PF 
VR POTENTIOMETER CERAMIC DISC 
1201 EVW-R1AB 01B11 109 | 1301~1305,1307~ 1311 50WV 0.01“F 
E 1327 ,1328 
Cc CAPACITOR TC TRIMMER CAPACITOR 
DIPPED MICA ASOl ECV-1ZW 10X32 10PF 
1214 ,1216 500WV 75PF 
1202 Z 82PF | L INDUCTOR 
1215 a 150PF | 1301~1303 RF CHOKC 1mH 
1201 2 430PF | 1304,1305 ( 15m) # 220036 
1209 Z 750PF | 1306,1307 ( 20m) # 220037 
1204,1205,1207,1208 1000PF | 1308,1309 ( 40m) + 220038 
1310,1311 ( 80m) # 220039( # 220103 ) 
CERAMIC DISC 13121313 (160m) # 220040( # 220104) 
1217,1218 50WV 0.047 uF 
1210,1213,1220 Z On vest TRANSFORMER 
1301 CM Coupler # 220027 
ELECTROLYTIC | 
1212 50WV 104F | RL RELAY 
1211 16WV 47uF | 1301 UPM-12012H 
1219 25WV A70KE 
TRIMMER UNIT 
L INDUCTOR PB PRINTED CIRCUIT BOARD 
1201 #220034 | 1446(A~Z) 
1202 #220041 | 
1205 ,1206 #220033 | R RESISTOR 
1203 ,1204 +# 220035 CARBON FILM 
1401 uw 10KQ 
48 TRANSFORMER 
1201 + 220025 | C CAPACITOR 
1202 +# 220026 DIPPED MICA 
1406,1410,1413 50WV 350PF 
P PLUG 1402 Z 390PF 
218 UG-88 1401,1405,1409 2 1000 PF 
1201 QMS-AB6M 
CERAMIC DISC 
1404 ,1408,1412 50WV 20PF(CH) 
2 “LPF UNIT 1403,1407,1411 2 100PF( ~ ) 
PB PRINTED CIRCUIT BOARD 
1445(A~Z) 
TC TRIMMER CAPACITOR 
Q TRANSISTOR 1412 ECV-1ZW 20 X32 20PF 
1301 2SC735Y 1404~ 1406, 1410,1411ECV-1ZW 50 X32 50PF 
[ 1416~1418 
D DIODE 1402,1403,1408,1409 B-2P-Y 100PF 
1301 Thyristor CW01B | 1414,1415 
1302 ~ 1307 Si 1S1555 1401,1407,1413 B-7P 420PF 
R RESISTOR 
CARBON FILM 4; TRANSFORMER 
1301 yw 820 | 1401 R12-4435 + 220143 
1302 Z 1KQ 
1303 Z 10KQ 
FIX UNIT 
VR POTENTIOMETER PB PRINTED CIRCUIT BOARD 
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1447(A~Z) 


BLANKING UNIT 


PB PRINTED CIRCUIT BOARD 
Q FET & TRANSISTOR 1451(A~Z) 
1501 FET 2SK19GR 
1502 Tr 2SC372Y Q iD & TRANSISTOR 
1901 iG TP4011(MC14011) 
xX CRYSTAL 1902 Tr. MPSA13 
1501~1511 HC-25/U (OPTION) 
D DIODE 
xs CRYSTAL SOCKET 1901 Si 181555 
1501 S-14-12P | 
R RESISTOR 
R RESISTOR CARBON FILM 
CARBON FILM 1906 uw 1K | 
1504 uw 1002 | 1904 2 3.9KQ | 
1502 Z 1802 | 1905 2 22KQ 
1501, 1503 2 100KQ | 1907 Z 33KQ 
‘| 1903 Z 100KQ | 
1901 a 1MQ 
Cc CAPACITOR 1902 Z 2MQ 
DIPPED MICA 
1508 ,1510 50WV 470PF 
1509 Z 820PF | VR POTENTIOMETER 
1901 SR-19R(D) 4700B 
CERAMIC DISC 1902 SR-19R 470QB 
1504 50WV 10PF(CH) 
1511~1521 Z I5PF( 7) | C CAPACITOR 
1505 Z 100PF( 7 ) MYLAR 
1501 2 150PF( 7) | 1901 50WV 0.1uF 
1502 Z 270PF( ~ ) 
1503 , 1506, 1507 y 0.01KF 
RL RELAY 
TC TRIMMER CAPACITOR 1901 cpan Wp e NDS 
1501~1511 ECV-1ZW 50X32 
ni INDUCTOR 
1503, 1504 RF CHOKE i PB PRINTED CIRCUIT BOARD 
1501 Z 22uH | 1556(A~Z) 
1502 Z ImH | 
Q IC, FET & TRANSISTOR 
2003 IC TA7120P 
VR UNIT 2001,2005 FET 2SK19GR 
PB PRINTED CIRCUIT BOARD 2002 y 3SK40M 
1448(A~Z) 2004, 2006 Tr. 2SC372Y 
D DIODE D DIODE 
1601 Zener W Z090 2006 , 2007 Ge 1N60FM 
2001~ 2003, 2005 Si 1S1555 
R RESISTOR 2008~ 2010 
CARBON FILM 2004 Zener W Z090 
1601 yw 4700. | 
1602 Z aK Owe xX CRYSTAL 
[2001 HC-18/U 8999.3kHz #210015 
VR POTENTIOMETER 
1601 ~ 1606 SRI9R 47KQOB | R RESISTOR 
[ CARBON FILM 
2008, 2014 uw 1002 | 
SW UNIT 2003 , 2025 2 1500 
PB PRINTED CIRCUIT BOARD 2016 Z 470Q 
1450(A~Z) 2002, 2019, 2022 Z 1KQ 
2007 Z 1.2KQ 
cE CAPACITOR 2026 , 2027 2, 2.2KQ 
TANTALUM ! 2009,2017,2021,2024 ~ 3.3KQ 
1801 35WV 0.47uF | 2004,2006,2011 2 4.7KQ 
1802 Z 1.5“¢F | 2023 Z 5 .6KQ 
2010 2 10KQ 
s SWITCH 2018 Z 15KQ 
1801, 1805 SLE-14301 *2009, 2020 Z 22KQ 
1802 ,1804 SLE-12201 2013 Z 33KQ 
2015 Z 47KQ. 
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2012 “4 W 56KQ | P PIN PLUG 
2001 ,2005 Z 100KQ | 2101 M-31-15-60-114P 
Qs IC_ SOCKET 
VR POTENTIOMETER | 2101~ 2006 316- AG37D 
2001 , 2002 V10K8-1 -2 5KOB 
Cc CAPACITOR COUNTER MIXER UNIT * 
CERAMIC DISC PB PRINTED CIRCUIT BOARD 
2002 50WV 27PF(CH) | 1541(A~Z) 
2006 Z 33PF( 7 ) 
2013 ,2014,2019,2028 ~ 100PF( % Q IC, FET & TRANSISTOR 
2009 Z 120PF( 7 art 2201 IC MSL980Y-2 
2004 ,2005 Z 150PF( ~ ) [ 2204 Z MSM5564 
2003, 2007, 2008,2010,2012 ~ 0.014“F 2203 Z SN76514 
2020, 2021 2202 FET 2SK19GR 
2001 ,2022,2023,2029~ 0.047HF 2205 Tr 2SC373 
MYLAR D DIODE 
2027 50WV 0.0047HF 2201~ 2210 Ge 1N60AM 
2011 a 0.14F 2211 Varactor 152209 
ELECTROLYTIC x CRYSTAL 
2011, 2024 ~ 2026 16WV 14F 2201 HC-18/U__18.5MHz #210024 
2015 Z 10“F 2202 HC-14/W_655.36kHz #210025 
2017 Z 22¢éE in 
2016 ,2018 Z 100“F R RESISTOR 
CARBON COMPOSITION 
<TC TRIMMER CAPACITOR 2205 gw 1KQ 
2001 ,2002 ECV-1ZW 20X40 20PF 
CARBON FILM 
3 INDUCTOR 2202 , 2203 Ww 1002 
2002 RF CHOKE 22¢H 2201 Z 1802 
2001 Z 250“H #220100 | 2207 Z 2200 
2003 Z 1mH 2206 Z 22KQ 
2004 Z 4mH 
VR POTENTIOMETER 
2201 EVL-S3AA _00B14._—-10KQB 
DISPLAY LOGIC UNIT * 
PB PRINTED CIRCUIT BOARD c CAPACITOR 
1542(A~Z) DIPPED MICA 
2216 , 2217 50W V 51PF 
Q ic 
2101~2103 TIL306 CERAMIC DISC 
2104 ~ 2106 TIL308 2202 50WV 1PF(CH) 
2109 ,2111 SN7400N 2203 Z 15PF( 7 ) 
2110,2112 SN7404N 2208 Z 22PF( 7 ) 
2107 SN7490AN 2204 Z 56PF( ~ ) 
2108 SN74160N 2205 Z 68PF( ~% ) 
2206 Z 100PF(SL) 
D DIODE 2201.,2207,2213~2215 7 0.014F 
2101~ 2104 Ge 1N60AM 2209;>~ 2212, 2241 Z 0.047KF 
R RESISTOR CERAMIC FEED TRHU 
CARBON COMPOSITION 2218~ 2240 ECK-YIH 102WE 0.001“F 
2101 gw 2200 
2103,2106 Z 1KQ | Tc TRIMMER CAPACITOR 
2102 ,2104 2105 Z 10KQ | 2201 ECV-1ZW_ 20X53 20PF 
= 
c CAPACITOR = INDUCTOR 
DIPPED MICA 2201 RF CHOKE 250HH # 220100 
2102 50WV uae |e Z 5 .6aH # 220145 | 
2104 ,2105 Z 330PF | 2203 Z 35H#H # 220031 
2204 Z 10#H 
CERAMIC DISC 
2101, 2106 50W V 0.047“F | T TRANSFORMER 
2201 T1005A + 220144 
MYLAR 
2103 50WV 0.0033“F | J PIN PLUG, JACK 
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2202 __M-31-15-60-114P 


CARBON COMPOSITION 


2301, 2302 44W 10KQ 


LED UNIT PL LAMP 
PB PRINTED CIRCUIT BOARD 2301~ 2303 BQ041-32404A 12V_ 40mA 
AVA AG Zp) 
D DIODE LAMP BOARD B 
2401 LED TLR-108 PB PRINTED CIRCUIT BOARD 
1646( A~Z) 
R RESISTOR 
CARBON FILM Q TRANSISTOR 
2401 4W 470Q 2501 2SC536D 
R RESISTOR 
: LAMP BOARD A* CARBON COMPOSITION 
PB PRINTED CIRCUIT BOARD 2501 44W 10KQ 
1565(A~Z) 
PL LAMP 
Q TRANSISTOR 2501, 2502 BQ041-32404A 12V_ 40mA 
2301 ,2302 2SC536D 
R RESISTOR 
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